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WD IOs Ai eit) Ne i@ieme also helps smooth out problems 


like the potter gently smoothing out his clay 
Midcy/ research helps smooth the way of the 
Auto Engineer with such of his problems as are 
associated with Cylinder Blocks, Cylinder Heads, 
Camshafts and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 





The job of this constant-torque machine in the B.B.A, materials are subjected ii the continuous programme 
Research and Development Laboratories is to test the for the development of higher braking standards. 


wearing properties of Mintex Brake Liners. Its effect is 


similar to that of driving a car with the brakes full on. You Cow ahy ou 


The pressure on the four test samples is varied inversely 
to the coefficient of friction to give a constant power 
absorption. The test is continued until 0.1” is worn away. 


This is one of the many exacting tests to which Mintex 


Mintex Brake and Clutch Liners are manufactured by British Belting & Asbestos Limited, Cleckheaton, Yorkshire, and are available 
from MINTEX Service Depots and Distributors throughout the country. 
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Giant trucks link 
Sahara to the Sea 


Atlas Copco air tools speed production 
of the Berliet heavyweight 


The T100 is a giant truck built 
by Berliet of France for a giant 
task. It will carry vital drilling 
and building equipment into the 
depths of the Sahara for the 
newly found oil fields. Fitted with 
an air conditioned cabin, 300 km. 
radio range and low pressure 
tyres, this new addition to the 
Berliet desert fleet moves over the 
sand as surely as a camel. 

Atlas Copco’s contribution 
Throughout the Berliet factories 
Atlas Copco air tools are in use. 


SMtlas Copco 


Drills, tappers and grinders are 
hard at work on cylinder heads, 
crank shafts, lubrication systems 
and bodywork. Their efficient, 
economical performance is help- 
ing Berliet to maintain their swift 
rate of production—every ten 
minutes another vehicle comes off 
the line! 


Like Berliet in France, industries 
in all parts of the world are finding 
that Atlas Copco pneumatic tools 
are an aid to quick production at 
lower cost. 





A complete range 
of compressed air equipment 

Atlas Copco manufactures portable and 
stationary compressors, rock-drilling equip- 
ment, loaders, pneumatic tools and paint- 
spraying equipment. Sold and serviced by 
companies or agents in ninety countries 
throughout the world. 


PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local Atlas Copco company or agent or write to Atlas Copco AB, Stockholm 1, Sweden, 


or Alas Copco (Great Britain) Limited, Mcylands Avenue, Hemel Hempstead, Herts. 
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almost limitless possibilities of saving in time and cost 
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For further details write for 


BEVERLEY 82212 


ARMSTRONG PATENTS CO.LTD. EASTGATE, BEVERLEY, YORKSHIRE 
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LOCKHEED DISC BRAKES 


ARE AVAILABLE ON THE 
STRIKING NEW 


ALVIS 35itre 


The brakes are servo-assisted by the Lockheed 


power brake unit shown at left. 





LOCKHEED 


LOCKHEED H AULIC BRAK E COMPA 














F paneren 





| BRAKES | 


LIMITED, LEAMINGTON SPA, WARWICKSHIRE 





UPPER SUSPENSION JOINT 


ON THE VAUXHALL ‘VICTOR’ 


The sectional sketch shows the simple Thompson ball joint as 
supplied by us; this performs a double function, serving as 
steering swivel and at the same time providing the articulation 


between the swivel post and the top wish bone. 


As in all Thompson steering and suspension joints, this is 


self-adjusting. 


The seal and other details are provided by Vauxhall Motors Ltd. 


Thompson 


SELF-ADJUSTING 
SUSPENSION AND STEERING JOINTS 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


“YL 9 One of the Automotive 
La” _~=—~ Products Group 








YOUR 
NEW 
DESIGN 


Talk to 


Delaney Gallay 


about 


the 
Heater 


Delaney Gallay have a very great deal of experience in the design and development 
of car heating, demisting and air conditioning equipment, together with extensive 


production capacity. 
Whilst you are still in the design stage, why not have a chat with them? They will be 
glad to design and produce something to suit your requirements. 


They are also specialists in radiators, tanks and presswork. 


Delaney Gallay tro 


Vulcan Works, Edgware Road, London, N.W.2. Telephone: GLAdstone 2201 


Automobile Engineer, July 1959 





IW 


The best raw materials 

and the most up-to-date methods 
are used to greater advantage 

by GEN 

because of their system 

of strict Quality Control, 

which governs the making of 


WN 


—in a wide variety 
of sizes and threads. 


This is why 

NPK Socket Screws 
conform to higher standards 
of dimensional accuracy, 
strength 

and uniformity 

than any other 

comparable product. 


\ 


YALA 


WY 


NPK Hexagon Socket Cap, Set, Countersunk 
and Shoulder Screws are available in a 

wide variety of sizes and threads. NPK 
WEDGLOK self-locking socket screws and 
NPK Hexagon Wrenches are also available. 


CHUCKLE 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., SCREW DIVISION: BOX 24, HEATH STREET, BIRMINGHAM 18 


$/S/2313 
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interchangeable, on the same 
mounting, with the standard 


Marles manual gear unit. 


MARLES 
type 4 
‘Universal 


power- 
steering 
gear 


This latest type 4 unit embodies the wide experience of 
Marles in power-steering, and consists of a 2-valve box 
mounted on the top of the standard Marles 861 manual 
gear unit. 
The type 4 Universal unit shown above, the type 3 Universal unit 
and the standard manual unit are all interchangeable on the same 
mountings. 
Further particulars will be sent on request. 


ADAMANT ENGINEERING CO. LTD., 
THE AERODROME, WOODLEY, Near READING. 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone: Sonning 2351 Telegrams: Adamant Reading 


\V Oo ae Oe Se 


Es A aahior 


Sn APO T TO 8p PLIST PERE 





Thames Van 
rear lamp assembly 
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Electrical system 
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WRITE NOW ABOUT THE CREATIVE APPROACH TO BETTER WIRING 
AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


London Sales Office: Dept. 12, 60 Kingly Street, London, W.!. Telephone: REGent 2517-8 and 3681-2-3 
Works: SCOTTISH INDUSTRIA! ESTATES, PORT GLASGOW, SCOTLAND 


*Trade Mark of AMP Incorporated, U.S.A. 1P108 





TRADE MARK 
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DARTMOUTH AUTO CASTINGS LTD SMETHWICK 40 STAFFS 
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A fully illustrated 
brochure is available, 
and requests for copies 
are welcomed 

from Chief Tech- 
nicians and Buyers. 
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FLEXIBLE 
BEARINGS 


The best of both worlds is not easy of 
attainment, although it is constantly 
sought. We believe that the Clayflex 
Principle represents the best of both flex- 
ible bearing worlds in that it combines 
the advantages of controlled rubber 
deformation (resulting in the well-tried 
pressure-bond), with the added security 
of chemical bonding at the interface of 
rubber and inner member. 
The wide range of types available ensures 


that every flexible bearing application can 
be catered for. Where axial control is 
particularly important the peened outer 
member or the extended rubber type are 
available, while for applications requir- 
ing the bearing to function as a torsional 
spring the B.S. type, which is fully 
chemically bonded without sacrifice 
of essential pre-load upon the rubber 
is recommended. 











Manufactured by 


HOWARD CLAYTON-WRIGHT LTD 


WELLESBOURNE - WARWICKSHIRE - ENGLAND 
Telephone: Wellesbourne 316/7/8 - Telegrams: ‘Clatonrite’ Wellesbourne 
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THis is the fool for 


INCREASED PRODUCTIVITY 


. + 


q 


ty ‘ 
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impact wrench 


SIZE 24 


Basically designed as a Nut Setting Tool, this Impact 


ra Wrench may be effectively used with the available 
Extra strong in design and 7 
construction this tool incorpo- attachments for screwdriving, tapping, drilling, 
rates longer normal working life 


with minimum maintenance. grinding, wire-brushing or sanding. 


R29 
WRITE FOR LEAFLET 1.W.202 


BALANCERS + ROTARY AIR DRILLS 
es ES SS SS Ge ee 
ROTARY SANDERS + RIGHT ANGLE NUT SETTERS 
RIGHT ANGLE DRILLS ~* MULTIPLE SPINDLE UNITS 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 34 VICTORIA STREET WESTMINSTER LONDON SW1 


Cable Address: ARMWHITOOL SOWEST LONDON Phone: ABBey 3817 


Works: TYNEMOUTH ENGLAND Phone: NORTH SHIELDS 3111 Grams: ARMWHITOOL TYNEMOUTH 
1603 
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Sterling achievements 





span the history of an era 





. . and help to make that era memorable. 





i a The continuing success of Sterling Metals is due to their ability 
/ to supply castings of the highest quality 

Y in the desired quantities at the right time. 
/ f Today as in the past, Sterling Metals offer the 


greatest technical experience augmented by quality control 















of production which is second to none. 
Sterling Metals are the acknowledged experts in casting aluminium 
and magnesium alloys by sand, die and precision mould processes, 


and in making engine blocks and cylinder heads in high duty iron. 


Sterling Metals are at your service 


Cast iron cylinder head 
for Austin A35 car. 


By courtesy of Austin Motor Co Ltd. 







STERLING MEFALS LTD 


ee 
TERMET; NUNEATON - Nuneaton 4221 
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XK THE VICE BUILT AS 
A MACHINE TOOL... 


Expensive machine tools deserve a machine vice of 
equal precision—a role befitting the precision built 
DOWN-GRIP vice. Laborious setting-up time is 
substantially reduced. The quick action jaw slides 
right up to the job—a slight turn of the screw then 
gives instant and positive downward grip! 

This vice has its own hardened and ground steel table, 
parallel to the base, providing a permanent foundation 
for precision work. 


By simply pressing the thumb- 
triggers the movable jaw is entirely 
free to slide, thereby eliminating 
time wasted adjusting the normal 
machine vice. 


Hardened steel jaws are fitted as 
standard but soft jaws are available. 


Vice swivels on base through 360° 


Reversible jaw plates for irregular 
shapes. 


Standard range includes 4”, 6” and 


a 
GIP 


| ASTER 
NEW AND FAST 
MACHINE VICE 


itely holds 
a aa job down! 


THE SHEFFIELD TWIST DRILL AND STEEL CO. LTD. 
Se ee ENGLAND 
DORMER MACHINE VICES ARE AVAILABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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EFerodo giwe the facts 


Sintered Metal Clutch Facings have very different physical 
properties from the familiar asbestos based facings, and in 
certain automotive applications give improved performance. 


High Thermal Conductivity gives 
% LONG LIFE MINIMUM DISTORTION 
COOLER RUNNING MINIMUM HEAT CHECKING 


Ferodo Sintered Metals withstand 
% HIGH OPERATING PRESSURES 7+ HIGH TEMPERATURES 


Reduced ratio of static to dynamic friction coefficients leads to 
4 SMOOTHER ENGAGEMENT 


Ferodo Sintered Metal Types 

SM.1General purpose material for dry and oil immersed 
applications 

SM.2 For oil immersed applications requiring smooth, gradual 
engagement such as automotive automatic transmissions 

SM.3 Specially suited to dry, heavy duty applications such as 
engine master clutches on trucks and on tractor steering 
clutches 

SM.4Is intended as a mating surface for use against other 
Ferodo sintered metals to protect costly parts from heat 
damage and wear 

SM.5 For oil immersed applications involving long slip periods 
such as seals and tension controlled clutches 

SM.6 For oil immersed applications where smooth engagement 
must be coupled with relatively high rating 


Write to us for further technical information and brochure 


Sintered Metal Clutch Facings 


FERODO LIMITED ~ CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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Deltic Diesel Engine Cylinder Block 
Sand cast in Hiduminium 
for D. Napier & Son Ltd. 


tiduminium 





eRe Enea 
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is a difficult prisoner... 


and it must be kept in 
solitary confinement 
too; no fraternisation 
with that insidious 
enemy dirt, either. 
SuPerfect Oil Seals 

are the perfect gaolers. 
They do their job so 
cheaply, so efficiently, 





and so silently that 
they are usually completely 





forgotten. 


May we send further details, 
ae or would you prefer to see 
our technical representative? 









SUPER OIL SEALS & GASKETS LTD. 


FACTORY CENTRE, BIRMINGHAM, 30. 


Manufacturers of ‘SuPerfect’? Hydraulic Packings and ‘O’ 
Rings; ‘Romet’ water pump seals and mechanical pump 
seals; ‘Aeroquip’ Flexible Hose with detachable re-usable 
fittings; ‘Fidrac’ mechanical rubber mouldings; * Redcaps’ 
Polythene Protective Caps and Plugs. 
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Start with Churchill 


When planning new production or considering replacement machinery contact 
Charles Churchill. Charles Churchill & Co. Ltd., are the selling 
organisation for a number of leading companies, British, Continental and American. 
The machines produced by these companies represent a comprehensive 
range of the finest machine tools available. 


The Churchill list includes such famous names as 


CHURCHILL GEAR MACHINES LIMITED 
CHURCHILL-REDMAN LIMITED 
VERTIMAX LIMITED 
CHURCHILL MACHINE TOOL COMPANY LIMITED 
CINCINNATI MILLING MACHINES LIMITED 
CLEVELAND HOBBING MACHINE COMPANY 


There are Churchill branches at London, Glasgow, Newcastle, Manchester. 
CHARLES CHURCHILL AND COMPANY LIMITED, COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 25 


fs 


CONE AUTOMATIC MACHINE COMPANY LIMITED 


S. A. JOS. PETERMANN 
SCHARMANN & COMPANY 
FRORIEP G.M.B.H. 
ERNEST GROB 


NATIONAL BROACH AND MACHINE COMPANY 


CHURCHILL REDMAN P.5 
Automatic Multi-Tool and Profile 
Turning Lathe. One of the large 
number of lathes made by this 
company. 

FRORIEP Vertical Turret Lathe 
with centralised remote control. 


GROB. One of the many special 
purpose tools made by this company 
who also specialise in Thread Rolling 
Machines. 

PETERMANN P.7 Automatic 


Lathe, representing the range of 
these fine Swiss-made machines. 


CINCINNATI Dial Type Milling 
Machine. 
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Capasco takes care of the braking 


non-tade 
moulded 
linings & 
facings 


THE CAPE ASBESTOS COMPANY LTD 


114 & 116 Park Street, London W.1 GROsvenor 6022 





We are specialists in the manufacture of precision 
and standard fasteners for the Motor Industry 
NEWALLOY - Wheel Bolts, Wheel Studs. 
NEWALLASTIC - Cylinder Head Studs and Bolts, 
Connecting Rod Bolts, etc. 
NEWALLEX Induction hardened Spring Shackle 
Pins and Bolts. 
Standard bolts and nuts supplied in “R”, “T”, i eae 
and “VY” quality, and other Alloy Steels. x Se 





Group of typical components, 
as supplied to the leading 
motor car manufacturers. 


COMPANY LIMITED 


LPARK - GLASGOW N.?. 


os 
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Photographs by kind permission of 
Ford Motor Company, Ltd., Dagenham 













Gear Shaping Machines 
with Automatic loading 





These Drummond Gear Shapers cangnow be supplied with 
automatic loading equipment for the mass production of 
specific types of gears. When operated in conjunction with 
conveyor systems, gear production becomes a completely 
automatic process. 













The illustration above shows a line of Maxicut machines 
installed for high output production of automobile gears 

and in the close-up view gear blanks can be seen stacked in 

the tubular type magazine. From this magazine a slider 

type feeder loads the blank on the work spindle and dis- 
places the machined component into an exit chute. A 
push button panel at the left of the machine incorporates 
switch controls for hand or automatic operation, also 
controls to repeat or not-to-repeat the cycle. The in- 
dicator light panel on top of the machine shows whether 
all functions are operating correctly or not. 
















| Write to-day for full details of Drummond Maxicut Gear 
Shapers for high speed accurate gear production. 










DRUMMOND BROS LTD 
This view shows the slider type feeder arrangement and 


GUILDFORD ENGLAND magazine containing gear blanks. 






Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Trafalgar 7224 & GLASGOW Phone: Central 0922 
O33! 
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KING EOWARD HOUSE. NEW ST., BIRMINGHAM Phone: Midland 3431. Also ot LONDON Phone 









a 


gun for offer. It will cope with liquid of any viscosity and has a rang> 


of nozzles to suit every need. It has teen kept short to assist 


your spraying inside a small radius or restricted space. Compare it 


with any other gun of its class and you'll soon discover why 


4 the A.I.D. 27 is fast becoming the first favourite of industry 
in us ry Fully descriptive literature is available on request. 


This universal spray gun has every advantage a spray gun can 


AIR INDUSTRIAL DEVELOPMENTS LTD 


Aidspray Works - Shenstone - Nr _ Lichfield - Staffs - England 
Phone: Shenstone 341/5 Grams: Aidspray, Shenstone 
Canadian Office: 4 Lailey Crescent, Willowdale, Ontario BA 1.2677 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


\j. A. NORDBERG LTD 


. 
i 
} 
| 
| 


171 QUEEN VICTORIA ST. 
LONDON, €E.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 


OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 
Tel: Garstang 3308 









EMT hnowd about 


GNETOS......... 
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TUPPENCE COLOURED 











When you buy a standard article produced to a standard price, you may get good 
value but nothing out of the way. 
For example, we make very good standard bearings at a normal price, but we 
also make bearings (to our ‘E’ specification) into which we put a great deal 
of extra know-how, workmanship and checking. They cost more of course, 
but what a difference! 
They are meant for those who need the utmost life-and-death 
reliability; for those who have boosted up their original designs and 
are bottle-necked by standard bearings; and for those who need the 
quietest-running bearings. 
The ‘E spec’ bearing—which isn’t really coloured—is available 
in two forms, both dimensionally interchangeable with standard 
bearings: ‘unsealed’, and sealed with the FBC neoprene seal. 


F.B.C. :: FISCHER 
Regd Trade Marks 


ALL-BRITISH 
BALL AND PARALLEL-ROLLER BEARINGS 


FISCHER BEARINGS COMPANY LIMITED, WOLVERHAMPTON 
FISCHER BEARINGS COMPANY LTD. and TIMKEN-FISCHER STOCKISTS LTD., BIRMINGHAM 
are both subsidiaries of BRITISH TIMKEN LTD. 






































Points of suspension 


Automatic platform levelling and height 


control; constant ride character®tics under 
all load conditions; reduced tyre wear: 
longer life than orthodox springs ... some 
of the reasons why Andre Rubber 
Pneumatic Suspension 

systems are a “must” 

for the progressive 

trailer designer 

Ask Andre Rubber 


for full details. 


ANDRE RUBBER 


N 


ANDRE RUBBER COMPANY LIMITED KINGSTON BY-PASS SURBITON SURREY 


Telephone: Elmbridge 6580/3 Telegrams: Andre Surbiton 





























net ESD 





vorer 


— cooling specialists since motoring began 





ee ee 
COVENTRY MOTOR FITTINGS 


CO. LT 


ESTABLISHED 1902 





















AC Fuel Pumps 






14. 
vy 


DELCO] 


Virtually every British vehicle has 
one or more AC-Delco products designed 
into it at drawing board stage. 
AC-Delco research engineers will gladly 
help when you are planning a new design 


or modifying an existing one. 


These are a few in the wide range of 
AC-DELCO automobile and electrical products. 


AC - Delco - Delco-Remy 


are registered trade marks 


a good vehicle 
starts with 


AC -Delco 


QUALITY PRODUCTS 
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QUALITY TECHNIQUE 
‘ . ’ a] 
Electronic Control 4 
oe | c 
The illustration shows one of our J 
electronic measuring machines specially 
built for us and installed in the Piston Se 
. - 4 I 
Inspection Line at our Warwick Factory = 
The visual indicator has been enlarged ~ 
7 
to show in detail the arrangement by 
which seven dimensions are accurately - 
checked in One operation, speeding pro- “Vy 8 
duction and ensuring consistency of 
measurement withoutrisk of humanerror 
ar 9 
THE BRITISH PISTON RING CO. LTD., COVENTRY 
o9-19s9 BRICO JUBILEF YEAR rats , a 
; ot te 



































ECLIPSE 
USE 


ee ee 2 


‘Eclipse’ hacksaw blades and other tools are made by James Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors, 
UH 35 








—— cutting costs on a 


¢ 


HEALD INTERNAL GRINDER | 


| precision grinding four different gears 


in one set up on one machine 






























These gears are of three different contours as 
shown. Finish in the bore is 15 micro-inch and 
on the face 20-25 micro-inch. Bore and face 
are square to .0005”. Stock removal .012”. 


Gear is located in an adapter and held in a 
pneumatic diaphragm chuck. Bore is ground 
with table reciprocation and standard Size- 
matic cycle. When finished to size wheelhead 
is indexed forward and face is plunge ground 
with the facing attachment. 















































The Heald Model 271 is now British-built either as a Gagematic/Sizematic which 


is completely automatic except loading and unloading, or a Plain machine which 
is semi-automatic. 


Our specialists are available to advise on their application and we will quote for 
machines, completely tooled to suit customer's components. 


Sed HER BE qp— 
Tz 777-27 | COVENTRY factored Division, Red Lone Works. 
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punning ... 











: timing chains 


BORG-WARNER LTO. LETCHWORTH, HERTS. TELEPHONE 217° 
One Way Clutches, Morse Chains and Hartcliffe Chains 


MORSE CHAIN DIVISION, 


turers of Attomotive Transmissions, Torque Converters, 
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FIRE ENGINES . oY 
EARTH MOVERS  -> 


ol 
FORK LIFT TRUCKS La 
MOBILE CRANES _ 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 
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© THE s FENNER-DODGE q 
SC,’ BALL BEARING PLUMMER BLOCK 


a with these special 5 star features :+ 
a * A sealed bearing with relubrication facilities giving longer life under 
y 7 arduous conditions. 
%*& Easy to fit housing designed to give adequate spanner room and elongated 
# bolt holes allow lateral adjustment. 
a %* Separate collar provides bearing to shaft fixing without distortion of 
a inner race. 
a %* Special seal designed for low frictional losses and keeps grease in 


and dirt out. 
* Deep groove ball bearing with long inner race distributes loads over 


greater shaft area, and is fully self aligning. 
Send for leaflet 250/19 
e Nn Nn e r i 





: 
j 
| 
| 
J. H. FENNER & CO. LTD., MARFLEET, HULL 
BRANCHES AT: BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, BURNLEY, CARDIFF, GLASGOW, 4 BOLT FLANGE BEARING 2 BOLT FLANGE BEARING 








HULL, LEEDS, LEICESTER, LIVERPOOL, LONDON, LUTON, MIDDLESBROUGH, MANCHESTER, 
NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT, 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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Most engineering components are built 
to last. Hoffmann Ball and Roller Bearings 
are no exception. Take the average motor 
car. Bearing renewals are almost as rare 
as snow in summer; in fact, the bearings 


often outlive the car 





They just roll on smoothly and effortlessly 
because wear is almost non-existent. 
Their record is the same in every field 


of engineering 


BALL AND ROLLER 


BEARINGS 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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WITHSTANDS HIGH PRESSURE 


RESISTING 


SELF-LUBRICATING BEARINGS AND POWDER METAL PARTS 


THE MANGANESE BRONZE & BRASS CO LTD Elton Park Works Hadleigh Rd Ipswich ‘ Grams: Oilite Ipswich * Tel: Ipswich 55926 


P2267 
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Engineers 


with 


vibration 


problems 


consult . . 


SILENTBLOC LIMITED 
Telephone : Crawley 2100 
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... SUBS ele 


Manufacturers of 
Anti-vibration mountings 
Flexible Couplings and Bearings 


MANOR ROYAL CRAWLEY SUSSEX 


Telegrams : Silenttloc Crawley 
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Write for catalogue to: 


& CO. LIMITED 







IRWELL BANK WORS 


TELEPHONE : PENDLETON 2857-8-9 BIRMINGHAM: ERDINGTON 5459 LONDO 
TELEX 66-255 
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Here’s a typical example of how the mechanical strength D.M.C. mouldings were substituted and have been found 
of Beetle D.M.C. (Dough Moulding Compound) helps virtually indestructible. 

to solve industrial problems. D.M.C. is the ideal material whenever high mechanical 
These ear defenders are used to protect the hearing of and/or electrical strength is required. The material can be 
workers in proximity to jet engines and in noisy factories. moulded in conventional compression presses on short 
During the development work by the makers, Dennis cure times and at low pressure. We shail be glad to send 
Ferranti Meters Ltd., twelve sets moulded from conven- full technical details. 

tional materials were delivered to Bomber Command 

for testing. The report of The Central Medical Establish- 

ment, Acoustics Laboratory, was that the ear defenders 

gave excellent protection, but that the mouldings then 


used were considered too fragile. 


This illustration shows the main moulding from 
Beetle D.M.C. and a retaining piece made 
from Scarab material. The Earguards are 

used in engine testing, rivetting, blasting, 
rolling mills, weaving sheds, paper mills 
and on aerodromes. 


}P YE BEETLE MOULDING POWDERS 


B.1.P. CHEMICALS LTD., Oldbury, Birmingham. Telephone: Broadwell 206! 
London Office: |, Argyll St,, W.!. Telephone: GERrard 7971. 
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to assembly line... 


With new production methods and the most modern 
foundry techniques, Shotton Blackheart Malleable 
Castings have found many new applications in the 
automotive industry. On design problems and all 
technical and production matters our consultation, 
backed by 64 years’ experience, is readily 


available to you. 


SHOTTON BROS. LIMITED 


MANCHESTER STREET FOUNDRY 
OLDBURY - BIRMINGHAM PHONE: BROADWELL 1631 
(and new foundry at Halesowen 


eee 

Member of tne Birfieid Group eas s 
- _ 

Weis 


This company participates in the research, technical and productive resources of 
the Birfield Group, which includes Hardy Spicer Ltd., Laycock Engineering Ltd., 


Kent Alloys Ltd., Forgings and Presswork Ltd., and many other famous firms 
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The superior design of these products is 
the result of prolonged research and 
development. They are far in advance 
of similar tools of comparable price 
and much faster speeds and feeds are 
achieved with the cutters. Please write 
for leaflet No. || “‘AN ADVANCE 


IN MILLING”. 


LIMITED 


* ae 

SAMUEL OSBORN & CO., 
Comprehensive 4 

CLYDE STEEL WORKS - SHEFFIELD 


stocks 
constantly 
maintained Fine Steelmakers - Steelfounders 


Engineers’ Toolmakers 
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ALLEL 


COIL SPRINGS 


* COIL SPRINGS 


%* TORSION 
BARS 


* LAMINATED 
SPRINGS 


also 
* UPSET 
FORGINGS 


TOLEDO WOODHEAD SPRINGS 
give top performance everywhere 


TORSION BARS 


also 
UPSET 
, FORGINGS 
oF 
. ame 
(gai , ¥ 


Bae 
i j 


| 


| | 





| 
| 
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TOLEDO WOODHEAD 


As vehicle suspension 
engineers we design and 
manufacture or supply to 
requirements all types 
of springs used in 


automotive design. 


We are also the 
manufacturers of 


KANITINK 
SPRING WASHERS 
LAMINATED 
SPRINGS 


SPRINGS LIMITED - SHEFFIELD 3 


TWS6S 
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At every stage of production in Harper’s modern works, much 
care and attention is given to ensure that castings are of the 
highest quality—a quality for which Harpers are famous. 
“Castings with the Harper Skin” is the sign of good casting 
and, what is just as important, Harpers are equally confident 


about the condition of the casting under the skin. 


HABPRR OCASUNTaS 








Harper quality covers Grey Iron, 
Spheroidal Graphite Iron (Mond 
Nickel Licence) and Meehanite 
castings. Metal pressings, machin- 
ing, enamelling and sub-assembly 
work. Also makers of the famous 
Beatrice Oil Heaters and Harper 
Housewares. 

The word MEEHANITE is a 
registered trade mark. 





JOHN HARPER & CO. LTD. WILLENHALL STAFFS FOUNDED 1797 


Phone: WILLENHALL 124 (5 iines) * LONDON, Phone: ABBey 5906/7 
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MANCHESTER, Phone: BLAckfriars 0295 


H.660 
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Photograph of the new XK150 by courtesy of Messrs. Jaguar Cars Limited 


Aluminium Alloy Engine Castings 


FRIAR PARK FOUNDRY, 
FRIAR PARK ROAD, 


WEDNESBURY, STAFFS. 


Sand cast Cylinder Head as regularly supplied to 


Jaguar Cars Limited for the above model 
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ABRASIVE BELT 
MACHINES 


B. ©. MORRIS LTD. - MORRISFLEX WORKS, BRITON ROAD - COVENTRY 
Telephone : 53333 (PBX) Telegrams : MORISFLEX, COVENTRY 


PRODUCT O7 THE Meorrcafle% GrouP 
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WOW AVAILABLE FOR 
6 02 8 SPEED 


Inclusive of Overdrive 
Incorporating fingertip control 
for double speed changing 


without declutching 


MOSS 
GEAR S ore 


Telephone: ERDington 1661/6 Telegrams : ‘Mosgear, Birmingham.’ 
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MEDIA 


oil-cooled 


for heavy outdoor all-weather work 


* TWIN CURRENT RANGE 


HIGH range for plate welding ‘ . 6 Vat50--310A 
LOW range for sheet metal work . BV at 40-2200A 


Rated to BSS 638/1953 for 
continuous duty at maximum current . Load 20kVA 


INFINITELY VARIABLE CURRENT CONTROL 
Over the full range. Current setting by handwheel. 


Indication from easily read scales mounted on machine top. 


HIGH POWER FACTOR 
The power factor is within the recommendations of the B.E.A.M.A. ‘ 
A built-in capacitor can be supplied if required. 


ROBUST CONSTRUCTION 

Heavily built oil tank, hermetically sealed to enclose 
the vacuum impregnated coils. 

LIGHT AND MOBILE 


Mounted on four wheels, the leading, 
pair swivelling for easy 
manoeuvrability. 


4 
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ARC MANUFACTURING. i) _ tn. 


ACTARC Wee aes -=-NiTSHtIts SGOW 


VAR 


Telephone : BARRHEAD 2293/7 iseroms ; A 


LONDON OFFICE 15 Py 





Automobile Engineer, Fuly 1959 











UALITY 


CASTINGS 


FOR 
QUANTITY 
eae @en..in lron or Aluminium Alloy 


TO 










Quality castings in grey iron, aluminium alloys and =, 
MANY Mazak are supplied 


in large quantities 







INDUSTRIES for a wide range of industries, including 


the major part 





of the British motor 


Vehicle Building industry. Our iron foundry 


Car Manufacture has five fully, mechanised units 


Aircraft Manufacture , 
designed to 


ORK 


Coal Mining 





weights and sizes in order to prov. xximum 
Machine Tools ; 


ono » ass oO if < re oor- . 
Chemical Plant economies in mass production. A large floo we 


Railway Plant moulding section can handle castings up to 5 tons weight. The 


Electrical Appliances aluminium__.—.. foundries produce a large tonnage 
Diesel Engines by sand casting, gravity 
Shipbuildin . , 

pbuilding die casting and pressure die 


Refrigeration 
; casting to — exacting 






Domestic Appliances 
conditions = 


of service. & 


Call us in the next time you require ™% 


Textile Machinery 





Printing Machinery 
Industrial Trucks 
Fans, etc., etc QUALITY castings for quantity ‘ \ 


supply . 


rsa West Yorkshire an Ltd 


WELL 
AND 
London Office 


2 R U E Sayner Lane Leeds 10 Hanover House « Hanover Square. - W1 
Telephone: Leeds 29466 Telephone: MAY fair 8561 
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Maximum power from minimum size 


Robust construction for long life 
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In the CA45 starter a great deal of power is packed into a small unit. Although only 
44 inches in diameter, the CA4s is suitable for heavy duty and will crank multi-cylinder 
diesel engines of up to 5 litres capacity. The pinion on its sleeve alone moves axially, 
operating a trip mechanism which ensures that full torque is applied only when the 
pinion is in proper engagement. A locking device prevents premature disengagement 
of the pinion while the starter switch is depressed. Results of exhaustive tests, both in 
the laboratory and in the field, show that the CA4s is efficient, reliable, and has an 
exceptionally long life between overhauls. 


The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3. 





The Birlec sealed quench 
furnace has been designed for 
the simplified clean heat treatment 
of steel components. Providing for 
quenching work direct from the 
furnace chamber, these furnaces 
are available in three standard 
sizes suitable for handling charges 
ranging up to 1400 Ib. in weight. 
Once charged into the furnace the 
parts remain in the protective 
atmosphere throughout the heat 
treatment cycle, re-emerging clean 
and completely free from scale and 
decarburisation. Powerful 
circulation of the atmosphere in 
the furnace and the oil in the 
quench tank ensure rapid and 
uniform heat transfer. Clean, = 
simple and economical in 
operation, the Birlec sealed S 
quench furnace is ideal for gas = 
carburising, carbonitriding, SS 
bright hardening, clean = 
normalising and carbon =>= 
restoration. = 
\ 














SM/B 2998 R/H 
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For the brilliance 
that lasts and iasts... 


TRUBRITE 
Stainless Steel 
































Sparkling beauty enhances styling of modern cars | 
Cannot rust, peel or chip. No pitting. 
More strength—resists scratches and denting. 


I\ 


Bright right through. § 
Easy to clean (using only soap and water) 

Time-proof brilliance keeps up value of car. 
Already adopted for many parts both outside and in by leading 
manufacturers, such as Vauxhall, Morris, Wolseley, Riley, etc. 


t 


ARTHUR LEE & SONS LIMITED 


TRUBRITE STEEL WORKS * MEADOW HALL * SHEFFIELD * Telephone: Sheffield 387272 
London Office : Stafford House, 40/43 Norfolk St., Strand, W.C.2. Tel: Temple Bar 7187/8 
Birmingham Office : 191 Corporation St., Birmingham 4. Tel: Central 6801/2 
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R4M RIGID BALL JOURNALS 


RANSOME & MARLES BEARING COMPANY LIMITED 
NEWARK-ON-TRENT + TELEPHONE 456 + TELEX 37-626 


BRANCHES + OFFICES AND AGENCIES THROUGHOUT THE WORLD 
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For speedy 
actuation of 
air control 
circuits 













Where pneumatic systems require a faster than normal action of reciprocating 
movements, Schrader’s solenoid valves, using electrical limit switches, are the ideal 
means of actuation. They are of single and double solenoid types. The single solenoid 
valve operates a balanced poppet plunger only while the solenoid is energized. The 
double solenoid valve has two electrical circuits and operates or returns in response 
tc momentary energizing of one or other of the solenoids. 


F SINGLE DOUBLE 
SOLENOID-OPERATED SOLENOID-OPERATED 
VALVE VALVE 














Suitable for continuous or intermittent duty. Ideal for 
controlling double-acting cylinders at line pressures 
from 20-125 Ib. p.s.i. Air is used to move the valve 
mechanism in each direction, eliminating the usual 
return spring. 


For controlling double-acting air 
cylinders. Permits a longer dwell time 
in either direction without the need for 
continuous electrical energy. Valve 


mechanism moved from one position to 
the other with fast, positive action. 
i | a e i Pressure range 20-125 Ib. p.s.i. 











ele) pa te) & VALVES To: A. SCHRADER’S SON, Air Control Products Dept. AE, 


829 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 





SEND THIS 
COUPON 


Please send details of Schrader Solenoid-Operated Valves 


TODAY Ff aoonsss 


16 














Automobile Engineer, Fuly 1959 55 





ALLOY 
THOS 
56 


7 


| Special 








bate ~ 


FIRTH |) BROWN 


STEELMAKERS FORGEMASTERS STEEL FOUNDERS HEAVY ENGINEERS 
FIRTH & JOHN BROWN LIMITED SHEFFIELD ‘ ENGLANO 
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ARCHDALE 


HYDRAULIC MULTIPLE 
cuts costs on ‘JAGUAR’ connecting rods 


At Jaguar Cars Ltd., Coventry, this Size 2 
ARCHDALE hydraulic feed multi-drill is fully meeting 
the demands of expanding production schedules. 
Using a four-station indexing table, with one loading 
and three working positions, connecting rods are 
produced at fast rates. Small ends are drilled and 
reamed, and the large ends are core drilled and bored. 
Small end bore is $2in. dia., and large end 2.200in. 


SN ee 
_ 


If your problem calls for standard or special 
multi-drilling ARCHDALE have the answer. 
Ask for production estimates. 


JAMES ARCHDALE & CO. LTD. 
Regd. Office: LEDSAM ST., BIRMINGHAM 16. Phone: EDGbaston 2276 
Works: BLACKPOLE WORKS, WORCESTER. Phone: Worcester 4355 
A Member of the Staveley Coal & Iron Co. Limited Group 
Sole Agents: ALFRED HEREERT LTD. COVENTRY 
Telephone No. Coventry 89221 


8 Re ee ch nt > pet) 
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it's so easy 
with 


Stainless 
Steel 


Fittings 





FIRTH-VICKERS STAINLESS STEELS LTD. SHEFFIELD 


is the only company in Europe to devote its activities exclusively to the production and development of stainless and heat-resisting steels 
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TORSIONAL VIBRATION 


DAMPERS FOR 


ESEL 


ENGINES 


Experience, essential in torsional vibration damping, ensures the 
success of Metalastik T.V. Dampers. For more than 20 years 
Metalastik has designed and manufactured dampers for world- 
famous engines. 

Accurately predictable and sensitive to vibrations of even the 
smallest amplitude, these Dampers permit a greater range of 
r.p.m. without detriment to the engine. 

Specially developed high-damping, heat-resisting rubbers are em- 
ployed and behind every design is Metalastik’s skill in vibration 
analysis combined with exhaustive testing and quality control. 

For diesel and petrol engines of widely varying capacities. 

The engines illustrated—two of the many diesels to which 
Metalastik Dampers are fitted—are, left: B.M.C. 5-1 litre and right: 
Saurer O.M. 15 litre railcar engine. 








OPERATION 
MAINTENANCE 
DEPRECIATION 
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COR-TEN CUTS THE COST 


Mine cars made from SCW Cor-Ten (Photograph bv courtesy of the National Coal Board) 


Please write to us at the address below for further 
information or for technical assistance in the 
application of SCW Cor-Ten to your products 


Where advantage can be taken of its high yield strength 
and corrosion resistance, SCW Cor-Ten can always effect a 
substantial cost saving. 

Whatever the application (and the range continues to 
grow) SCW Cor-Ten is able to offer an unchallengeable S-C-W BRAND 


combination of economy and efficiency. 


COR-TEN SAVES MONEY ~~ 
@ Initial costs are spread over a longer service life 


@ Maintenance costs are reduced 
@ Operating costs are lowered—in transport applications RAILWAY ROLLING STOCK 
Riitienthh weil itera Bites caliente eae ninth AGRICULTURAL & EARTH-MOVING EQUIPMENT 
payloads are bigger because of reduction in tare weight MINE CARS - POWER STATION INSTALLATIONS 
BARGES AND SMALL CRAFT 


THE STEEL COMPANY OF WALES LIMITED 
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FROM 





HARRIS 


TAPS DIES AND GAUGES 





WIRTS 
} ENGLAND 





ou 





JOHN HARRIS WOOLS 











IN ALL THE BEST SPACESHIPS 
SATELLITES 


PHILIDAS 
SELF-LOCKING NUTS 


WILL BE USED 





Potential conquerors of space take no risks in fitting Philidas self-locking 
nuts. Their ingenious opposing torque cross-cuts feature sets up a 
tension that only a spanner can release. Vibration, heat changes and oil 
infiltration leave Philidas nuts completely unmoved — and they can be 
used again and again. Range includes standard and thin industrial and 
turret nuts, turret wheel nuts, single and double anchor nuts. 


THEY YIELD ONLY TO A SPANNER 


Send for our new catalogue 


INDUSTRIAL TYPE . , ; 
PHILIDA DIVISION — WHITEHOUSE INE TRIit Li 


FERRYBRIDGE, KNOTTINGLEY, YORKS. Tel: Knottingley 2323 (5 lines) Telex 55166 
London Office and Stockroom: 44 Hertford Street, W.1. Tel LEGation 3888. Telex 23549 


Northampton Office and Stockroom: Countess Road, Northampton, 
Tel: Norchampton 3766. Telex 31624. 
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If your product requires high precision bear 


Fit 


GAMET 


es 


<a BoC AE 


Taper Roller Bearings 


Produced in the most modern 
precision bearing factory in the 
world. 

Manufactured in single and 
double row patterns to suit all 
applications. 

Unique roller and cage design 
ensures efficient oil flow through 
the hollow rollers resulting in cool 
running over a wide speed range. 


GAMET PRODUCTS 


COLCHESTER 


HYTHE, 


Telephone : Colchester 77575 


Range of inch and metric sizes 
from 1"(25 mm.) to 12” (300 mm.) 
bore diameter. 

FUNCTIONAL ACCURACY 
Radial Run-out Axial Run-out 
0.000039 in. 0.00015 in. 

DIMENSIONAL ACCURACY 


Bore and , 0 
Outside Diameter 0.0002 in. 


LIMITED 


Telegrams : Gamet, Colchester 





Our Managing Director told her it would happen. ‘‘My 
girl’, he said, ‘‘just you mark my words. If you don't get 
yourself a lightweight Desoutter Power Tool your arms 


will drop off one of these days from sheer exhaustion.” 


puts power into your hands 


Desoutter Bros. Limited, The Hyde, Hendon, London NWS9. Telephone: Colindale 6346 


CRC 317 
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CON RODS 
STAMPED FROM PANTEG ALLOY STEEL 
at Austin Motor Company Ltd., Birmingham 


RICHARD THOMAS & BALDWINS LIMITED 
PANTEG WORKS, PONTYPOOL, MON, 


HEAD OFFICE: 47 PARK STREET, LONDON, W.8 








70 COPE WITH AN EVER-INCREASING DEMAND... 


Enots staff opera- 
ting the modern 
stock control 
system. E 


ANNOUNGE 


THE OPENING OF THEIR 
NEW WAREHOUSE OF 
ALMOST 20,000 SQ. FT. 


The recently completed Warehouse enables 
ENOTS to deal with customers’ orders on 
a twenty-four hour basis for standard items. 
Improved packaging and labelling solves 
handling and storage problems and the very 
latest conveyor systems reduce handling 
costs and delays in despatch. This is but 
one of many further developments ENOTS 
have planned to meet the ever-increasing 
demand for their products. 


t= This photograph 

MW iliustrates the 

one modern pre- 
packaging bay. 


OUR RANGE OF PRODUCTS INCLUDES:— 
One Shot, Benston and Mechanical Cen- 
tralised Lubricating Systems, Grease Guns 
and Nipples, Pressure Oilers, Filters, 
Coolant Fittings, etc. Hand, Foot, Pilot and 
Solenoid Control Valves, Air Cylinders, 
Cushioned and Uncushioned, Reducing 
Valves, Filters. Lubricators, Flow Control, 


™ Conveyor sys- 
Valves, etc. Solderless Pipe Fittings, Copper, 


tems with auto- 


Flexible 


matic pneumat- 


ically operated 
discharge facili- 
ties at pre-selec- 
ted bays. 


Nylon and Bundy Steel Tube, 
Hoses, Fuel Cocks and Filters, Filler Caps, 
Throttle Control Ball Joints, Breathers 
Sump Pumps, etc. 

Also British Bellows Pneumatic Devices, 
Hydro-checks, Electroaire Valves, Aijr- 
Hydraulic Feed Units, Rotary Feed Tables, 
etc. 


QUALITY always — and now 





QUANTITY — with the 





minimum delay in delivery! 


ASTON BROOK STREET BIRMINGHAM 6 


1905 Telex: ENOTS-B'HAM 33-143 


BENTON & STONE LIMITED ° 


Telephone: AST. 
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THESE MACHINE TOOLS 


are some of the many whose accuracy is enhanced by 
Timken tapered-roller bearings 


ARCHDALE Boring Machine (28) 
WILLIAM ASQUITH Milling Machine (18) 
BERTHIEZ Vertical Boring Mill (1) 
HENRY BROADBENT Centre Lathe (12) 
DAVID BROWN Production Gear-shaving Machine (23) 
B.S.A. Multi-spindle Automatic (24) 
BUTLER Planing Machine Drive (16) 
CHURCHILL GEAR MACHINES Rigid Hobber (15) 
CINCINNATI Milling Machine (3) 
CLIFTON & BAIRD Cold Sawing Machine (17) 
COVENTRY GAUGE & TOOL Thread Grinding Machine (22) 
CRAVEN BROTHERS Tube Boring Machine (2) 
CROWTHORN Centre Lathe (6) 
CUNLIFFE & CROOM Vertical Milling Machine (25) 
DEAN SMITH & GRACE Swing Precision Lathe (21) 
HAYES Diemaster Milling Machine (5) 
HOLBROOK Centre Lathe (26) 
HENRY MILNES Centre Lathe (8) 
NEWALL Universal Lapping Machine (11) 
NOBLE & LUND Cold Sawing Machine (13) 
OLDFIELD & SCHOFIELD Cannon-box Turret Lathe (7) 
PARKINSON Vertical Milling Component (9) 
THOMAS RYDER Verticalauto (19) 
SCOTTISH MACHINE TOOLS Lathe Apron (29) 
GEORGE SWIFT Centre Lathe (4) 
SYKES Gear Hobber (20) 
VICTORIA Milling Machine (27) 
WICKMAN Miulti-spindle Automatic (10) 
WILLSON Centre Lathe (14) 


REGD 
TRADE 
MARK 


TAPERED-ROLLER BEARINGS 
MADE IN ENGLAND BY 


BRITISH TIMKEN 


LIMITED 


DUSTON, NORTHAMPTON (HEAD OFFICE) AND DAVENTRY, NORTHANTS 








RR GS A AD GRC AEA ELAS 1 hE LINES 


GIRLING 


HYDRAULIC THROTTLE CONTROL 
for diesel engines 















HERE is a Girling device to give 

consistent, positive throttle control at all times. 
Broken rods, faulty connections, time lag in 

response, frequent maintenance and greasing, rattling 

and inaccessibility—these are but a few of 

the irritating problems that can arise when mechanical 

throttle linkage is employed: this hydraulic 


throttle control from Girling provides a consistently 


reliable solution to these very problems. 


2a NO 


eee 





Rapid and accurate positional control is 

ensured by preloading the cylinder; the maximum 
time lag being only 1 40th of a second. 

‘This new device obviates the disadvantages of 
mechanical throttle linkage, and ensures 
CONSISTENTLY positive throttle control under 





all working conditions. 









GIRLING LTD +» KINGS ROAD + TYSELEY - BIRMINGHAM 11 
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SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER 
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Control is critical... 


no matter what your trailer or your load. In particular, 


if you’re hauling a heavy load at high speed you don’t want to be 
distracted by instability and jack-knifing. You want the confidence 
that comes from perfect control — provided by the best 
trailer braking equipment — by Clayton Dewandre of course. 
Clayton Dewandre supply braking equipment to all the trailer 
manufacturers in Great Britain and really know the business. 
No matter whether it’s vacuum or air pressure power operated, 
hydraulic or mechanical operation, automatic or independent 
control, we can supply the equipment to give you smooth, 


progressive trailer braking — control—with confidence. 


TITANIC WORKS - LINCOLN +: ENGLAND - TELEPHONE: LINCOLN 25272 


on; “-e, a= asia ee «8—( Se 


AP 38 
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AUTOMOBILE 
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CONTENTS 
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activities on racing motor ¢ vcle power units 


Automobile Applications of Silicones A review of current 


usage of silicone fluids, resins, greases and rubbers 


Bonding of Brake Liners Description of methods used in 


manu) acture and in serv icing R. A, JOHNSON 


Cleaning Light Alloy Die-Castings Girling practice for 
the removal of machining residues and the production of a 


DISC BRAKES ARE INCREASING IN protective finish 

POPULARITY FOR CARS HAVING A 

HIGH PERFORMANCE. HERE IS THI 9: — Y 3 . ae 

GIRLING LAYOUT POR THE FRO Ceramic Coating of Wet Cylinder Liners Method 
BRAKES OF THE AUSTIN HEALEY  * AEC ie te , . 
— & tae” aaaes care evolved by A.E.C. Ltd. and Metallizing Equipment Co. 


Ltd. to obviate cavitation erosion 


Coil Spring Performance Stresses due to impact loading 


in helical compression springs %. C, GROSS 


Combustion Control Reduction of knock intensity in 
spark ignition engines by the use of precombustion chambers 
, ) G SS-¢ INOMSK 
Published the second Wednesday in every month a Gm OMOREEE 


a Bats 2st Ptr Ahad > Lightweight Amphibian Truck Chrysler Corporation and 
Telephone - Waterloo 3333 (60 lines) Reynolds Metals Company collaborate in development of an 
Telegrams + Sliderule, Sedist London 

The annual subscription inland and overseas 


"3 Os Od including th i b . ; 
ts £3 Os Od mnctuting the specas mE = g New British Cars Summary of the noteworthy features of 


Canada and U.S.A. $8.50 
the Austin Healey 3000 and Wolseley 6 99 


aluminium, 8X8, 24-tonner for the U.S. Army 


©) ILIFFE & SONS LIMITED, 1959 


sineinie’ maaan The Hallsworth Moulding System Basic automatic units, 


Coventry « 8-10 Corporation Street for either a complete foundry or the mechanization of 
Telephone - Coventry 25210 : 
Birmingham + King Edward House, New Street, 2 existing facilities, developed by Rubery Owen and Co. Ltd. 
Telephone - Midland 7191 
Manchester - 260 Deansgate, 3 
Telephone 2 Blackfriars 4412 and Deansgate 3595 de VICE de VE li pe d by the R ad Re search Laboratory 
Glasgow + 268 Renfield Street, C.2 


Telephone + Central 1265 


Brake Performance Measurement A simple detonator 


R. D. LISTER 


VOLUME 49 NUMBER 7 
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You don’t use oak for a cricket 


bat nor ebony for a ladder! 


It’s the same with ball or roller 
bearings. When it comes to 
choosing the right type of 
bearing for a given duty and 
a trouble-free life, HIS can 
offer unrivalled experience 
With its world-wide  inter- 
change of expert technical 


information on every kind 


of bearing application. 


That is why it pays to consult 


EACSIF’ first ! 


THE SKEFKO BALL BEARING COMPANY LIMITED + LUTON « BEDS 
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DESIGN MATERIALS 


I; is well known that, in Great Britain, the United 
States and the motor manufacturing countries on the 
Continent, intensive investigations are in progress in 
respect of the employment of cylinder block and crankcase 
units made of aluminium alloy. By far the greatest amount 
of publicity on this subject has, of course, been issued by 
American firms. The principal advantages of aluminium 
for this application are its low weight, high thermal conduc- 
tivity and the possibility of manufacture by die-casting, 
and thus eliminating practically all the subsequent 
machining operations. 

It is probable that the weight of an automobile engine 
with an aluminium cylinder head and cylinder block and 
crankcase unit would be approximately 30 per cent less 
than that of a similar assembly of conventional cast iron 
components. This weight reduction has secondary 
beneficial effects: for example, the overall weight of the 
complete structure could be less, the brakes of the vehicle 
could be smaller and lighter, and acceleration and fuel 
consumption would be improved. Also, because of the 
relatively high thermal conductivity of aluminium, 
problems with regard to the prevention of knock and pre- 
ignition can be more easily solved. 

It is well known that the principal disadvantages of 
aluminium relative to cast iron are its high cost per pound, 
low value of Young’s modulus, large coefficient of thermal 
expansion and its tendency to corrode in certain circum- 
stances. Obviously, there are also problems with regard 
to wear resistance. Nevertheless, the advantages of the 
material are so great that it is well worth while to devote 
considerable resources to overcoming the disadvantages. 

The high cost of the metal can be offset by other 
economies. Provided gravity or pressure die-casting can 
be employed, most of the subsequent machining operations 
that are necessary on cast iron blocks can be avoided with 
aluminium. The wall thickness of die-cast aluminium 
components can be less than that of iron ones, since the 
minimum permissible dimensions are not likely to be 
governed by practical requirements in respect of casting 
technique. In this connection, however, the relatively low 
stiffness of aluminium must also be considered. Further 
economies could be made by casting the clutch and gear 
cases integrally with the crankcase. This would also help 
to overcome problems with regard to stiffness. 

Difficulties due to thermal expansion can be obviated, or 
at least reduced, in two ways. First, aluminium alloys with 
a high silicon content can be used, since they have a lower 
rate of expansion than most. The second measure that 
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PRODUCTION METHODS WORKS EQUIPMENT 


Aluminium Engines 


might be adopted is the incorporation of steel inserts in 
the critical sections, such as those that house the main 
journal bearings. This composite type of construction 
has, of course, already been used for pistons. 

Corrosion is difficult to combat, and cavitation is also 
likely to be encountered. Probably the most promising 
line of approach is the development of suitable corrosion 
inhibitors. It should not be difficult to spray anti-corrosion 
coatings on to the internal surfaces of die-castings. In 
particular, it is necessary to pay attention to the prevention 
of corrosion between joint faces and in other small crevices. 
Fortunately, the alloys with a high silicon content are not 
so susceptible to corrosion as are some of the others. The 
effects of alkaline salts, which are present in the water in 
certain localities, and of anti-freeze mixtures, also have to 
be studied carefully in relation to the effectiveness of 
various inhibitors. 

The wear-resistant aluminium silicon alloys have been 
reported to be even less prone to scoring than is cast iron. 
However, the tests on which these reports are based seem 
to have been carried out in a laboratory, and so the 
question arises as to whether the results are applicable to 
practical conditions. Unfortunately, most of these alloys 
are relatively difficult to machine and to cast, but machining 
operations can be largely obviated, and improved tech- 
niques may make casting practicable. Apparently, there 
are no lubrication problems, possibly to a large extent 
because of the high thermal conductivity of aluminium. 
However, a field that ought to be explored by the oil 
industry is the formulation of lubricants and additives 
that are better suited to engines of aluminium construction 
than are those currently in use. 

Obviously, the designs of engines initially introduced 
will be greatly influenced by current practice in respect 
of more conventional units, and also by existing manufac- 
turing facilities. Subsequent experience with this new 
type of engine, and further advances in the metallurgical 
and production fields, will certainly result in development 
of designs that in certain details are markedly different 
from those in use at present. It is confidently expected 
that if aluminium is adopted for quantity produced engines 
for cars and commercial vehicles, the main components 
eventually will be produced by die-casting. At least two 
manufacturers in this country have equipment large 
enough for the production of die-castings for engines up 
to about 1 litre capacity, and other machines are being 
made elsewhere for the production of castings for engines 
with cylinders of up to about 25 litres swept volume. 
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NORTON ENGINE DEVELOPMENTS 


Some Interesting Design Activities on Racing Motor Cycle Power Units 


Attnoucu the racing history of Norton Motors Ltd., 
of Birmingham, goes back to the early years of the century, 
it is during the past 30 years that the company’s long list of 
international successes has been amassed. Throughout that 
period, technical progress on the racing engines has been 
maintained at a remarkably high level, and the power 
outputs of the world-famous 350 and 500cm* units have 
risen steadily. An indication of Norton Motors’ knowledge 
in this field is their claim to have been the first to develop 
a half-litre single-cylinder engine, with racing reliability, to 
exceed 100 b.h.p/litre swept volume, on a normal hydro- 
carbon fuel, that 1s, not an alcohol-base fuel. 

Several years have now elapsed since the company with- 
drew its official support of grand prix motor-cycle racing. 
However, it has continued its relatively small-scale manu- 
facture of specialized racing machines for normal sale. 
During the past year, the development programme for the 
engines of these Manx machines, as they are called, has 
been particularly intensive, and several design features of 
considerable technical interest have emerged. 

The aim throughout this recent programme has been at 
increasing the output, by enabling the engine to run at 
higher r.p.m. As would be expected, the only way of 
obtaining any substantial increase in rotational speed was 
to shorten the stroke, and two of the lines of development 
have been in that direction. In the 500cm® class, success 
had been gained previously with engines having a stroke of 
78 mm, in conjunction with a 90 mm bore, but the still lower 
stroke:bore ratios envisaged were not possible with the 
existing crankshaft layout. It was desired to retain a roller 
type big-end bearing, because it combines low friction with 
a favourable ratio of width to load-carrying capacity, thus 
making for a stiff shaft. A one-piece crankshaft would have 
necessitated a split big-end bearing, which was not regarded 
as entirely satisfactory for the arduous duty. The built-up 


In one Norton crankshaft 
design, an eccentric sleeve, 
fitted on the crankpin and 
clamped between the inner 
faces of the flywheels, has 
permitted a reduction in 
the stroke from 78mm to 
73-5mm. A roller type of 
big-end bearing is employed 





crankshaft, therefore, had to be retained also, but with the 
existing construction there was a minimum practicable 
stroke, because of the need for clearance between one main 
bearing, or its housing, and the nut securing the crankpin 
in the flywheel. 

Two ingenious methods were evolved of overcoming the 


A still shorter stroke can be obtained with this entirely different crank- 
shaft layout. Its unusual features include a very large roller bearing on 
one side of the shaft, together with a bolted-on external flywheel 
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difficulty with regard to clearance. So far, only the first 
of these has actually been used to obtain a reduced stroke, 
but it was only intended as a temporary expedient to enable 
a shorter-stroke engine to be built and run with the 
minimum delay. It was, in fact, embodied in an engine 
that was raced with promising results in 1958. This layout 
is remarkably simple and has as its basis the crankshaft 
assembly of the 90 mm bore engine, on which the crankpin 
is integral with one of the flywheels. The crankpin was 
reduced in diameter and an eccentric sleeve was pushed 
over it. Then the other flywhee! was pressed on to the shaft 
and its securing nut tightened to clamp the sleeve in 
position. Drilled holes, and grooves in the sleeve, carry oil 
from the existing lubrication passages in the shaft to the 
cage and rollers. The sleeve was case-hardened and ground 
to form the inner track for the rollers. With the degree of 
eccentricity used, the minimum stroke was reduced from 
78 to 73-5 mm; with a 93 mm bore and this stroke, a swept 
volume of 499 cm’ was obtained. The big-end dimensions 
were the same as those of the standard engine, but the 
dynamic mass was reduced by fitting a shorter connecting 
rod, and the flywheels were rebalanced accordingly. 
Concurrently with the development of the eccentric- 
sleeve crankshaft, a completely different and more robust 
method of shaft construction was evolved, with a longer- 
term policy in view. To enable a direct comparison to be 
carried out with the crankshaft of the production Manx 
engine, the new assembly was designed with the standard 
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stroke of 85-62 mm. However, the design principle permits 
a considerable reduction of the stroke, below that prac- 
ticable with the eccentric-sleeve construction. 

The scheme is noteworthy for the use of a three-piece 
crankshaft and a very large roller main bearing to carry the 
drive end of that shaft. This bearing has a diameter 
appreciably greater than the stroke, so that its overall radius 
is greater than that of the crank throw plus the radius of 
the pin. As can be seen from the accompanying illustration 
of the layout, the crankpin is hollow and is forged integrally 
with the internal flywheel on the side from which the drive 
is taken. On the outboard side of this flywheel is the short, 

4 in diameter mainshaft, the surface of which is hardened to 
form the inner track for the rollers of the main bearing. 


Apart from the absence of valve springs, the housing for the cams of the 
desmodromic valve actuating mechanism has an orthodox appearance 


A second forging in the assembly comprises the internal 
flywheel nearest the timing drive, its mainshaft and a long, 
internally threaded spigot, which is a press fit in the bore of 
the crankpin. There is a conical seating face at the root 
of the spigot and in the end of the crankpin bore. The third 
component of the crankshaft assembly, also a forging, is an 
external flywheel integral with the shaft carrying the chain- 
sprocket of the primary drive to the gearbox. By the use 
of an external flywheel to supplement the internal pair, the 
dimensions of these, and, therefore, of the crankcase, can 
be kept to a minimum. On the inner face of the external 
flywheel is a shallow spigot that registers in a counterbore 
in the mainshaft. Through the spigot pass the four bolts 
holding together the three components of the crankshaft. 
One bolt screws into the long spigot within the crankpin, 
while the other three secure the external flywheel to the 
internal flywheel on the side from which the drive is taken. 

To obviate any possibility of the outer race of the large 
main bearing turning in its boss in the crankcase wall, it is 
flanged at its inner end; countersunk screws secure the 
flange tc the boss. A similar precautionary measure is 
employed for the outer race of the normal-size ball bearing 
that carries the mainshaft nearest to the timing drive. On 
the other side, a cover plate, which closes the housing for 
the external flywheel, is bolted to the exterior of that half of 
the crankcase; there is a running clearance between it and 
the boss of the taper-mounted chain-sprocket on the drive 
shaft. Outboard of the large bearing, a spring-loaded, 
lipped oil seal prevents leakage from the crankcase into the 
cover; for simplicity, this seal is not shown in the illustration. 

When this design was first envisaged, it was realized that 
the high peripheral speed of so large a bearing would 
demand unusually high standards of accuracy, both in the 
manufacture of the bearing itself and in its installation. 
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A train of five gears is employed to operate the separate opening 
and closing cams. The opening tappets are of inverted bucket type, and 
the closing cams actuate levers that bear on collars on the valve stems 


Also, there was the possibility that, in spite of the relatively 
low loading per roller, this high speed might restrict engine 
r.p.m. to a lower figure than would otherwise be possible. 
The problem was referred to the Hoffmann Manufacturing 
Co. Ltd., of Chelmsford, who proposed a bearing based on 
one that had already been used successfully for gas turbine 
rotors and, therefore, had proved its reliability at speeds 
higher than were contemplated for this application. 

The lubrication of this bearing was clearly a matter of 
vital importance, and much care was taken by Norton 
Motors to arrange the best possible oil feed to it. From the 
pump, the oil is fed to a hole drilled in the mainshaft on 
the side adjacent to the timing drive, and thence to a 
chamber in the crankpin spigot, from which other drilled 
ducts take it to the rollers of the big-end bearing and the 
cage of the main bearing. Any substantial reduction of the 
stroke that may be made in the future will, of course, enable 
a smaller bearing to be used, with a consequent lowering of 
the peripheral speed at any given crankshaft r.p.m. 

Whereas the arrangement, as illustrated, permits the use 
of an appreciably shorter stroke than has hitherto been 
employed, variations are obviously possible that would 
enable the stroke to be shortened further if desired. The 
hexagon-head bolts that secure the crankshaft assembly 
could presumably be replaced by the socket type, to permit 
them to be arranged on a smaller pitch circle, or the 
threaded hole could be eccentric in the crankpin spigot. If 
the mainshaft were hollow and of sufficient diameter, the 
crankpin bolt could be inserted through it, and in this way 
the stroke could be brought down to any desired figure. 

The third Norton design of interest is a desmodromic 
system of valve actuation. Although technically sound, it 
has not yet been developed sufficiently to show marked 
superiority over the orthodox valve gear, with two overhead 
camshafts, which has years of racing experience behind it. 
Externally, the cam box of the desmodromic gear differs 
from that used in the Manx engine mainly in respect of the 
absence of the exposed hairpin valve springs that have for 
so long been a characteristic of the Norton racing engines. 
As before, the box contains a train of five gears, the middle 
one of which is driven by a bevel gear on the vertical shaft. 
Again as hitherto, the opening cams are mounted on the 
outboard gears of the train, and actuate the valves through 
the medium of inverted bucket type tappets having flats on 
their sides, to prevent rotation, and arcuate follower surfaces. 

On the conventional valve gear, the intermediate gears 
are merely idlers, but on the new assembly they carry 
closing cams of the usual complementary form. These cams 
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actuate rockers, the spindles of which lie immediately below 
the cam spindles. The other arms of the rockers are forked 
and bear on collars on the valve stems; these collars are 
secured by split collets in the manner used for retaining 
valve spring collars. 

Initially, the same valve opening diagram was employed 
on the desmodromic mechanism as on the standard Manx 
engine. The object at that time was to compare friction 
losses in the two systems, rather than to raise the output. 
Later, the rates of acceleration and deceleration were 
increased considerably, with the result that the vertical 


drive shaft proved inadequate for the higher loadings, and 
failure of the Oldham couplings occurred. A new drive 
assembly was, therefore, designed; in it the upper and lower 
bevel gear shafts are each supported in a pair of needle- 
roller bearings, and have splined ends coupled by an 
internally splined sleeve. The splines are a push fit to allow 
for differential thermal expansion. Since the new drive 
proved capable of withstanding the exceptional loads 
imposed by the desmodromic valve gear, it has been adopted 
as standard on the 1959 production racing engines, on 
which the normal valve gear continues to be employed. 





New AC Sparking Plugs 


A COMPLETELY new range of AC sparking plugs, 
designated the Hot Tip series, has recently been introduced 
by the AC-Delco Division of General Motors Ltd. The 
main difference between these new plugs and their predeces- 
sors is in the insulator and electrode assembly, which has 
been completely redesigned. As before, sintered aluminium 
oxide is used for the insulator, but improvements have been 
made to the manufacturing processes, with the result that 
the properties of the material have been enhanced. The name 
Hot Tip has been adopted because of the special design of 
the insulator nose, which is recessed round the electrode and 
of very thin section. As a result it responds rapidly to changes 
of temperature and thus tends to follow closely the tempera- 
ture cycle within the cylinder. The consequently high 
temperatures reached during combustion ensure that carbon 
and oil deposits are burnt off as they form. On the other 
hand the insulator cools sufficiently between combustion 


cycles to avoid pre-ignition. There is ample space between 


This sectioned view of 
one of the AC Hot Tip 
sparking plugs shows 
the recessed nose of 
the insulator and the 
novel copper-ceramic 
type of electrode seal 


the insulator nose and the bore of the threaded portion of 
the plug to permit scouring by the hot gases. 

The second important feature of these plugs is the use of 
a fused copper-ceramic electrode seal, known by the trade 
name of Conductaseal. This material provides the necessary 
high electrical and thermal conductivities between the upper 
and lower portions of the electrode and forms an effective 
bond between these metal portions and the insulator material. 
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Formed on the upper portion of the insulator exterior are 
four circumferential buttress ribs, which are precision ground 
to a carefully chosen profile. The buttress shape not only 
reduces the likelihood of flash-over, by lengthening the 
electrical path, but it also has an umbrella effect that reduces 
the accumulation of dirt and moisture, which are conducive 
to electrical tracking. 

By virtue of the Hot Tip principle, the plugs have a 
greater heat latitude than their predecessors. The range 
marketed covers 10, 14 and 18 mm threads, in a variety of 
reaches and heat values suitable for all commonly used types 
of engines. An application and conversion list is available 
from the makers at their Dunstable, Beds., factory. 


Jointing Compound 

NORMAL jointing compounds have proved unsuitable for 
many gas turbine requirements, because of the special 
lubricants used and the high operating temperatures and 
narrow joint faces involved. In consequence, a special 
compound with a  polyester-urethane basis has been 
developed by Rolls-Royce Ltd., and is now manufactured 
under the trade name Hylomar SQ32, by Marston Lubricants 
Ltd., Rock Ferry Oil Works, Birkenhead. Rigid standards 
for the specification and manufacture have been laid down 
by Rolls-Royce to ensure consistency of the product. 

The properties of Hylomar compound give it a very wide 
field of application. It has a temperature range of —50 to 
+300 deg C, is non-inflammable, harmless to all metals, and 
is resistant to water, glycol, gasoline and kerosene fuels, 
petroleum and synthetic lubricants, and to products of 
combustion. Its physical properties are such that, during 
assembly of the components, plastic flow occurs, leaving 
between the faces the minimum quantity necessary to fill 
up surface irregularities. The tackiness of the compound 
prevents any squeezing-out of this minimum quantity and 
so avoids the need of subsequent retightening of the securing 
nuts or bolts in service. 

Application of the compound is made to both faces of the 
joint. To allow the development of the necessary tackiness 
and adhesion to the metal, an air drying period of at least 
10 minutes must then be allowed before the faces are united. 
A valuable characteristic is that the delay between coating 
and bolting-up can be extended indefinitely without detri- 
ment to the sealing properties. The compound can be 
removed from dismantled joints by rubbing with a cloth 
soaked in trichlorethylene. 

To suit various conditions of usage, four grades of Hylomar 
are manufactured: stiff, heavy, medium and light. The stiff 
grade has to be applied with a knife, but the others can be 
brushed on to the surfaces. Packaging of the three lighter 
grades is in 4 oz collapsible tubes, while the other is supplied 
in tins. A brochure giving useful additional information is 
available on request from Marston Lubricants Ltd. 


Automobile Engineer, Fuly 1959 








Left: The use of silicone release agents has been found beneficial in preventing adhesion between tyres, or other rubber components, and their moulds. 
Right: Silicone greases are widely employed to protect ignition systems from the effects of moisture or even of large quantities of water 


Automobile Applications of Silicones 


A Review of Current Usage of Silicone Fluids, Resins, Greases and Rubbers 


Doan recent years, the use of silicone compounds 
has increased enormously in a wide variety of industries, 
and most engineers are familiar with some of the properties 


of these compounds. Probably the water repellency is the 
most spectacular, but the insulating ability and the resistance 
to extremes of temperature are also generally known. These 
and the other unusual properties of silicones make them 
suitable for a number of automobile applications, both on 
vehicles and in their manufacture. 

Silicones are semi-organic polymeric materials based on 
chains of alternate silicon and oxygen atoms. These linkages 
are also the basis of the chemical structure of glass and 
mica but those materials are intractable and brittle because 
the linkages form a random network. In the silicones, 
organic groups such as methyl, phenyl or vinyl are also 
present and are attached to the silicon atoms. Variations in 
the properties of the material are obtained by varying the 
organic groups and controlling the linking together of the 
silicon-oxygen chains. 

The most common silicones are the fluids, so it is logical 
to discuss them first. They are used to treat textiles and 
leather, to render them water repellent without impairment 
of the breathing properties. Thus there are silicone appli- 
cations in the upholstery and trimming of cars. However, 
the use in this field is relatively restricted because silicone 
treatment does not greatly improve the material’s basic 
resistance to staining by oil or grease, whereas the various 
plastics fabrics can readily be cleaned of such stains. It is 
probable, though, that leather will continue to find favour 
for at least the upholstery of the higher-grade cars, and its 
treatment with a silicone could be particularly beneficial 
in the case of an open or drop-head body. 

Silicone fluids have a very low viscosity-temperature 
coefficient. In addition they have a high resistance to shear 
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and are generally inert, a combination which renders them 
very attractive for damping purposes in mechanisms. A 
common use in this connection is in the pivot bearings of 
pointers of magnetic speedometers and tachometers, to 
prevent fluttering and permit more accurate reading. In 
the Holset torsional vibration damper, fitted to both diesel 
and petrol engines, a silicone fluid of very high viscosity is 
used as the damping medium. A familiar application of the 
lower-viscosity fluids is in body polishes; the addition of 
silicones imparts a degree of water repellency but probably 
their main benefit is the ease of application. 

The power absorption and noise of engine cooling fans 
have been causing some concern. To deal with these 


A silicone fluid of very 
high viscosity com- 
prises the damping 
medium in the Holset 
torsional vibration 
damper fitted to a 
variety of engines 





problems, two types of fan coupling embodying silicone 
fluids have been introduced in the U.S.A. The earlier of 
these, a product of the Schwitzer Corporation, is used on 
Mercury cars and proportions the fan speed to the cooling 
needs of the engine. Thus it minimizes power wastage 
when the coolant temperature is low, and also it prevents 
excessive fan speed, and therefore noise, when the engine is 
running fast under light load. In the latter conditions, the 
power saving can be 80 per cent or more. 

Within the coupling are adjacent driving and driven faces 
separated by the silicone fluid; the distance between the 
faces is controlled by a thermostat. When the coolant 
temperature is below 160 deg F, the distance is such that the 
viscosity of the fluid can only exert limited drag between the 
faces. In consequence, the fan speed is held down to 1,500 
r.p.m. As the temperature rises, the thermostat brings the 
faces closer and the increased drag causes the fan speed to 
increase. However, the gap is still sufficient at nearly 
boiling temperature to prevent the fan speed from exceeding 
2,600 r.p.m. Owing to the thermal stability of the fluid, the 
characteristics of the coupling are virtually unaffected by 
variations in ambient temperatures. 

The second coupling was designed by the Eaton Manufac- 
turing Co., and its manufacture in this country is being con- 
sidered. It, also, works on the principle of torque trans- 
mission through viscous shear of the silicone fluid, but it is 
simpler in that there is no thermostatic control. In effect, 
the device is a torque-sensitive clutch whereas the Schwitzer 
coupling is sensitive to temperature. 

Coupled to the belt pulley is a circular plate member 
having a number of concentric, shallow ribs on one face, to 
increase the surface area. The plate is enclosed within a 
light alloy casing to which the fan is attached. On one inner 
face of the casing are shallow grooves of similar form to the 
cibs just mentioned. The small clearance between the driving 
and driven members is filled with the silicone fluid. 

To give adequate engine cooling at low speeds, a larger fan 
or higher drive ratio can be employed than is normally the 
case, without the disadvantage of excessive power consump- 
tion and noise at higher speeds. As the fan accelerates with 
a rise in engine speed, its resistance to rotation increases, so 
that slip begins to occur as a result of shear of the fluid. 
The slip increases progressively as the input speed to the 


Right: Silicone grease is used for lubricating the conveyor chains of 
this infra-red, paint stoving plant. Below: Cold-curing silicone rubber 
forms a useful means of protecting delicate components or equipment 
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coupling rises, and beyond about 50 per cent of maximum 
engine r.p.m. no further increase in fan speed occurs. 

Some power is obviously dissipated as heat, owing to the 
work done in shearing the fluid, but even so the total absorp- 
tion at high engine speeds is only in the region of a fifth of 
that of a normal direct-drive fan. Since the fan speed is 
usually limited to about 2,000 r.p.m., the noise is restricted 
to a much more acceptable level, possibly 20 decibels lower 
than with an orthodox drive at maximum input speed. As 
in the previous case, consistency of performance with 
variations in ambient conditions is ensured by the flatness of 
the viscosity curve of the fluid. The Eaton coupling is 
compact and simple to manufacture, and it will be interesting 
to see what response is made to it by British engine manu- 
facturers. 

An important industrial and naval application of silicone 
resins is for electrical insulation but, so far, little has been 
done regarding their introduction on automobile electrical 
equipment. However, the high heat resistance of these 
resins can be taken advantage of in paint manufacture: 
continuous operating temperatures as high as 600 deg C can 
be withstood by paints made with silicone resins. This 








feature should render them suitable for exhaust systems, on 
which the majority of other finishes do not prove adequately 
durable. 

Because silicones are resistant to low as well as high 
temperatures, greases embodying them can be used for a 
large variety of duties, some of which would be beyond the 


scope of petroleum-base greases. The operational temper- 
ature range of such lubricants is from --70 to +200 deg C. 
One well-known car manufacturer uses a silicone grease for 
the conveyor chains of several high-temperature paint 
stoving ovens in the body shop. The use of such a grease 
has considerably extended the life of the chains. 

Another form of silicone grease is not intended primarily 
for use as a lubricant, but is valuable as an insulating 
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compound for electrical systems. Because of its good di- 
electric properties, water repellency, freedom from oxidation 
and ability to withstand high temperatures without melting, 
it is widely used as an insulant on aircraft and on fighting 
vehicles. Smeared thinly on ignition leads, at their entry 
points on the distributor and coil, and on sparking plug 
insulators, the substance has been found most effective in 
keeping out moisture. 

Though expensive in terms of cost per pound, this grease 
is economical in use and could undoubtedly be of benefit to 
those many car owners whose vehicles have perforce to stand 
in the open in all weathers. Much of the starting difficulty 
frequently encountered with such vehicles is, of course, 
caused by moisture condensation on the ignition equipment. 
The grease can also be used for the coating of rubber 
weather-sealing strip on vehicles, to prolong its life and to 
prevent freezing or sticking; also as a non-freezing door lock 
lubricant and as a protective against the corrosion of battery 
terminals. 

It has already been indicated that silicones have anti- 
adhesion properties, and these have been found beneficial in 
a number of industries associated with the manufacture of 
motor vehicles. Silicone release agents are used to prevent 
tyres and other rubber components sticking to their moulds, 
and they serve a similar purpose in plastics factories, and in 
some foundry work, notably shell moulding. Not only are 
silicone release agents unaffected by the temperatures 
encountered in the applications mentioned but they assist in 
providing a good surface finish on the article being produced. 
So far, little use has been made of the silicone rubbers in the 
automobile sphere, partly because the superior heat resisting 
and electrical properties of silicone rubbers are not usually a 
necessity but there are many applications where they would 
be a decided advantage. Electric cables so insulated should 
last as long as the car, even in under-bonnet conditions, and 
a variety of boots, gaiters and seals could with advantage be 
made in these materials. 

In aircraft work, where primary cost is less important than 
suitability for the function, the silicone rubbers are widely 
employed for a great number of applications. Their elastic 
range of —90 to +250degC renders them particularly 
valuable for high-altitude and very high speed conditions. 
Small, special purpose flexible heaters are produced by 
embedding a mat of resistance wire and woven glass in 
silicone rubber. Again, a recently developed transparent 
silicone rubber makes an excellent interlayer for aircraft 
windscreens to prevent splintering. Organic plastics 
materials usually used as interlayers will not withstand the 
temperatures encountered in very high speed aircraft owing 
to frictional heat. As a cable insulant, silicone rubber has 
been found to be particularly satisfactory for shipboard 
communication and power cables owing to its heat resistance, 
excellent electrical properties and its ability to function 
after fire. This is one of the main reasons why the Admiralty 
has decided that all electrical wiring in H.M. ships will in 


An interesting American development is this Eaton fan drive coupling 
that utilizes silicone fluid to provide slip as the engine speed rises 


future be carried out in silicone rubber insulated cable. 

Cold-curing silicone rubber is a recent development of 
interest. This material possesses many of the properties 
of the hot-curing silicone rubber and, in much the 
same way as with polyester resins, is cured with a 
catalyst which is added just before use. The setting time 
depends upon the quantity of catalyst added and can be 
varied from a matter of minutes to hours. Rubbers of this 
type are particularly suitable for capsules for the enclosure of 
delicate electronic equipment, which can be carried out on 
the spot, for moulding purposes or for making capsules to 
hold such components as sparking plugs. 

Finally, mention must be made of the silicone anti-foam 
agents, available as a compound, a fluid or an emulsion, 
depending on the duty. The killing of foam can often 
result in the speeding-up of an industrial process, and the 
silicone anti-foam agents are claimed to be superior to others 
in their versatility and economy in use. To take examples 
connected with motor vehicles, foam is generated in the 
manufacture of rubber, paints, resins and lubricating oils, 
and silicone anti-foam agents are used successfully in each 
instance. 

Most of the information from which this article was 
compiled was supplied by Midland Silicones, Ltd., 68 
Knightsbridge, S.W.1, and their associated U.S.A. company, 
Dow Corning Corporation, Midland, Michigan. 





Pressure Transducer 


AN AGREEMENT has recently been concluded whereby 
the Solartron Electronic Group Ltd., Thames Ditton, Surrey, 
has acquired the rights to manufacture and market a new 
pressure transducer of vibrating cylinder type, designed by 
the Svenska Flygmotor Aktiebolaget. Production has already 
begun and the transducer has Ministry of Supply approval 
for incorporation in missiles and other equipment during 
test. 

The pressure sensitive element of the transducer is 
a mechanical vibrating system, the natural frequency of which 
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depends on the pressure applied. This vibrating element 
controls the frequency of an electronic feed-back oscillator 
thereby providing an output voltage of constant amplitude 
but of a frequency that varies with the applied pressure. It 
is stated that the variable frequency of the output signal 
makes the transducer especially suitable for magnetic tape 
recording, and also for analogue-to-digital conversion by 
pulse counting. An advantage is that the equipment utilizing 
the signal from the transducer can, without loss of accuracy, 
be located a considerable distance from the point of 
measurement. Satisfactory results have been obtained even 
with a distance of several miles between the two components. 


249 











Tue advantages of using synthetic resin adhesives for the 
attachment of brake liners to brake shoes are now well known 
and appreciated. Briefly they are: 

1. Greater efficiency, owing to the absence of rivet holes 
and, consequently, larger rubbing area of liner. 

2. Freedom from scoring of brake drums. 

3. Better heat dissipation, since the liner is in intimate 
contact with the shoe. 

4. Increased life of liner because it may be worn almost 
to the shoe and effective thickness of material is not 
restricted by the rivet heads. 

Large scale production experience during the last few 


This illustration shows bonded brake shoes being removed from the 
curing oven at the factory of Daimler-Benz A.G. at Stuttgart 
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BONDING OF 
BRAKE LINERS 


Description of Methods Used in 
Manufacture and in Servicing 


R. A. JOHNSON* 


years has now proved another advantage: it is that the cost 
of bonding liners to shoes can be as much as 20 per cent 
less than riveting. Bonding has been widely used in the 
American automobile industry for many years, but only in 
the last four or five years have the European manufacturers 
made large scale use of adhesives for application to road 
vehicles in relatively large quantity production. 

One of the largest brake bonding plants in any European 
automobile factory is to be found in the works of Daimler- 
Benz A.G., of Stuttgart. Their interest in bonded brakes 
originated during the days of their success in the field of 
motor racing, when they used Redux 64 adhesive to help to 
obtain high braking efficiency. Not until the adhesive had 
proved itself in the exacting conditions of the race track was 
bonding considered seriously for production cars. Since then 
several million brake shoes have been bonded, with complete 
success from both the production and service points of view. 


Large-scale production 

One of the most important considerations when using any 
form of adhesive is that the surfaces of the parts being bonded 
should be suitably and efficiently prepared. In the Daimler- 
Benz factory, the preparation is as follows. First, the 
bonding surface of the brake shoe is roughened by shot 
blasting. It has been found the type of shot used is 
important, the best results being obtained with a very sharp 
shot. Next, the liner surface is roughened by sanding; in 
this operation it is necessary to ensure that any identification 
marks are completely removed from the surface. After the 
roughening processes, both liner and shoe are degreased 
in a solvent vapour-bath, the solvent most commonly used 
being trichlorethylene. 

Next in the process is the application of the adhesive, in 
this case Redux 64. This is a liquid, modified phenolic 
adhesive containing solvents. At the works of Daimler-Benz, 
it is applied to both liner and shoe, a measure which, although 
not absolutely necessary, indicates the thoroughness with 
which this company treats the process of bonding. The 
method of application is by brush or spray gun, after which 
the solvents are dried off. Evaporation of the solvents 
must take place before the liner and shoe are brought 
together; at Stuttgart this is accelerated by placing the coated 
parts in a suitably ventilated oven at about 80 deg C. 

When the solvents have evaporated, the adhesive becomes 
dry and, in this condition, the parts may be kept for several 
weeks before completing the curing process. However, in 
a production sequence they are, of course, kept for only a 
few hours before being clamped together and heated under 
pressure, to effect the curing of the adhesive. In the Daimler- 
Benz factory, the shoes and liners are assembled, in pairs, by 
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placing them inside steel bands and applying pressure by 
expanding the shoes against the steel band, by means of a 
screw jack as shown in an accompanying illustration. The 
assembled bands are then fed into an oven on a conveyor 
belt and the adhesive cured. This may be done at any 
temperature between 145 deg C and 200 deg C, the length of 
time required being in inverse relation to the temperature. 
At 150 degC the time required at that temperature is 30 
minutes, whilst at 180degC it is only 4 minutes. Extra 
time must however be allowed for the brake and band 
assembly to reach the curing temperature. 

After curing is completed, the assembly is removed from 
the oven and is usually allowed to cool before pressure is 
released. Any spewed adhesive is then removed, after which 
the strength of the bond may be tested. At Stuttgart, this 
is done by carrying out a shear test to destruction on one 
corner of every shoe bonded. 

There are other methods of applying the necessary heat 
and pressure: in one system that is used extensively, pre- 
heated anvils are employed in conjunction with pressure 
clamps, which are usually pneumatically operated. A typical 
system of this type has electrically heated anvils, the diameters 
of which are arranged to suit the inside diameter of the brake 
shoe, each with a slot into which the web of the shoe can 
fit. The electrical heating elements are usually embedded in 
the anvil at a constant distance from the working face and are 
heated continuously to maintain a fairly constant face 
temperature. Pressure is applied by means of a steel band 
or pressure plate, which is brought down on to the brake 
lining after the shoe and liner have been assembled and placed 
on the anvil. The most common method of applying the 
pressure is by air operated clamps controlled by a pedal, to 


Redux 64 being brushed on to the shot-blasted and degreased metal 
surface of the shoes; the solvent is dried off before the liner is fitted 





leave the operator’s hands free for loading and unloading. 
In one such system which is used to cure Redux 64, the 


anvil is maintained at a temperature of approximately 
280 deg C and the shoe and liner, which are both at room 
temperature when inserted, are kept under pressure for a 
period varying from 2 to 3 minutes according to the thickness 
of the shoe. After this time, the hot assembly is removed 
and placed aside to cool. When cooled, the Redux 64 is 
completely cured and no further oven curing is required. 
With this type of curing, one operator can look after several 
anvils, and labour time is less than one minute per assembly. 


The re-lining of bonded brakes 

It is expected that every liner will be replaced at least 
three times during the life of the vehicle; in the case of heavy 
transport vehicles the number of replacements will be 
considerably larger. 


The importance of relining of brakes 
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Screw jacks are used to expand the brake shoes and liners against the 
steel bands before inserting them in the curing oven at Stuttgart 


is therefore equal to that of the manufacture of the original 

assembly. An example of the way in which a completely 

new industry has arisen for this purpose is shown by the 
activities of Société Européenne de Bonding, whose head- 
quarters are in Paris. 

This company was formed some years ago to promote the 
re-lining of brakes by adhesives. After testing all the 
available adhesives, they finally built up their methods around 
the use of Redux. The Société has now been responsible 
for the setting up of about one hundred and fifty bonding 
stations throughout France. It is now extending its opera- 
tions, through the medium of associated companies, to include 
the Netherlands and Germany. Whilst its methods of 
bonding are basically similar to those already described, 
there is the additional and important task of removing the 
worn liner before it is possible to begin the sequence of 
operations for attaching the replacement liner. 

In the beginning, various ways of removing worn liners 
were tried. These were: 

(a) Peeling of the liner by means of what may best be 
described as a lathe turning operation in very slow motion 
followed by removal of the last very thin layer by linishing. 

b) Burning off the worn liner by putting the shoe into a 
furnace. 

(c) Removing the bulk of the worn liner by means of an air 
operated chisel; this method is the one that was finally 
adopted for regular replacement production. 

The shoe is held in a vice and the liner removed by a 
chisel that is at least as wide as the liner. This operation 
takes only a few seconds to perform. The small particles 
still clinging to the adhesive on the shoe are then removed 
by shot blasting; this also removes the adhesive and prepares 
the surface of the shoe for re-bonding. In the method used 
by Société Européenne de Bonding, the Redux 64 is applied 
only to the liner and is sprayed through a normal paint spray 
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These illustrations show two of the opera- 
tions developed by the Société Européenne 
de Bonding. On the left, the old lining 
is being removed with a pneumatic chisel, 
and on the right the shoes, with their 
liners, are being expanded against the 
tension in the springs linking the two- 
piece steel bands, ready for hot curing 


gun. In order to reduce the viscosity of the adhesive to make 
it suitable for spraying, approximately 10 per cent of 
methylated spirit is added. After a suitable time lapse, for 
solvent evaporation, the shoes and liners are assembled in 
steel bands in a manner similar to that already described in 
connection with the Daimler-Benz system, and the adhesive 
is cured in controlled temperature ovens. As the through-put 
is much smaller than that of a manufacturing firm, the ovens 
used for curing are not of the continuous feed type: instead, 
the oven remains closed, after being loaded, until the curing 
cycle is completed. After removal from the oven, the shoes 
are cooled before the pressure is released and the bonding 
inspected. The only reason for cooling them first is that it 
is then much easier to handle the parts than when they are 
removed from the oven. Inspection consists of checking 
that a certain amount of resin is spewed from between the 
liner and shoe, as evidence that the pressure has been 
correctly applied and to show that the colour of the cured 
resin is correct. It is also customary to test a certain number 
of bonded assemblies to destruction to ensure that the process 
is being correctly applied. 

Société Européenne de Bonding produce a complete set 
of equipment the installation of which will enable any large 
garage or distributor to undertake the re-bonding of brakes. 
This normally consists of the shot blasting cabinet, ovens, 
pneumatic chisels and pressure bands. It is estimated that 
the French bonding stations are currently assembling about 
30,000 shoes per day. 


New adhesive developments 

The introduction of the disc brake has brought about new 
problems for the adhesive manufacturer, because of the 
different constituents from which disc pads are made. The 
materials used in these pads frequently differ from those used 
in drum brake liners, the disc brake pad being much harder 
and denser. These pads are in some instances chemically 


TABLE: Failing stress of different disc pads when bonded 
with Redux 65 




















Disc Temperature Failing Type of 
pad of test, load, failure 
deg C Ib in® 
A Room temperature 1,630 Thin shear 
200 1,630 Thin shear 
250 1,380 Thin shear 
B Room temperature 1,450 Thin shear 
200 1,190 Deep shear 
250 1,190 Deep shear 
Cc Room temperature 1,570 Very thin shear 
1,460 Thin shear 
250 790 Deep shear 
D Room temperature 1,250 Thin shear 
200 500 Deep shear 
E 200 318 Deep shear 
300 227 Deep shear 
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incompatible with the adhesives commonly used for the 


bonding of shoes and liners, Moreover the operating 
temperatures required may be much higher. 

To meet these new requirements, much research has been 
carried out in an attempt to produce adhesives that will bond 
satisfactorily to the types of disc pad currently being offered. 
One of the difficulties encountered in this work has been the 
large differences in the chemical constituents of pads 
produced by different manufacturers. So wide are these 
variations that at one time it was thought that several 
adhesives would be necessary to cover the range of pads 
being offered. However, as a result of these researches, one 
new adhesive, known as Redux 65, has been developed, and 
this has shown itself capable of adhering satisfactorily to 
nearly all the disc pads so far submitted for test. It should 
be pointed out, nevertheless, that though the strength of 
adhesion obtained is such that, on testing, failure always 
occurs in the friction material, the load at which failure occurs 
may vary considerably. This is largely due to the variation 
in the cohesive strength of different pad materials some of 
which fail near the surface, leaving a very thin layer of the 
pad on the metal backing plate, whilst others fail by a deep 
shear in the pad material. The type of failure is usually 
influenced by the temperature at which the test is effected. 

Redux 65 is a liquid adhesive, which is applied and cured 
in a manner similar to that used for Redux 64, as already 
described. One important difference however is that, after 
the adhesive has been applied, it must be dried out at a 
temperature of 100 degC for a period of 10 minutes. The 
curing is usually carried out at a high temperature for a 
short time, at temperatures about 230degC. Disc brakes 
are invariably flat, and it is therefore customary to effect the 
cure between flat platens, in a hydraulic press or a special 
purpose heating jig. If the platens, which are usually 
electrically heated, are maintained at about 230-250 deg C 
and then the cold brake pad and disc inserted between them, 
the time required will be about 2 minutes, depending to 
some degree on the thickness of the backing plate. A 
pressure of approximately 100 lb/in? is necessary during this 
heating operation. Tests carried out, with pads from different 
manufacturers, with this adhesive have always resulted in a 
failure of the friction pad. The temperature range of these 
tests has varied from room temperature to 300 degC; it is 
usual to find that, at room temperature, failure occurs in the 
pad close to the surface whilst, at temperatures of 200 deg C 
or more, the failure is deeper and at a lower loading. Typical 
results obtained with different pads are shown in the Table. 


Conclusion 

The majority of the large European car manufacturers are 
now using bonding for the attachment of friction linings to 
brake shoes. Redux adhesives are used in most of the 
factories where bonding is carried out. In addition to 
Daimler-Benz, of Germany, whose methods have already been 
described, the firms of Fiat in Italy and Citroén in France 
also employ Redux. Citroén was probably the first European 
car manufacturer to rely on adhesives alone for the 
attachment of friction pads to backing plates for disc brakes. 
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Cleaning Light Alloy Die-Castings 


Girling Practice for the Removal of Machining Residues and the 


Production of a 


As the majority of the brake equipment made by Girling 
Ltd. is hydraulically operated, the component parts of this 
equipment require to be cleaned to a very high standard in 
manufacture in order to ensure consistently reliable operation 
in all circumstances. Light alloy components are widely 
used in these braking systems and various processes are 
employed to improve their corrosion resistances. One of 
these processes is the Imperial Chemical Industries’ 
ALOCROM 1200, which is a non-electrolytic immersion 
treatment for producing an integral corrosion-resistant 
surface on aluminium and its alloys. 

The coating is thin enough not to affect fine tolerances, 
but is sufficiently robust to protect the components, even 
though they are left unpainted, from corrosion caused by 
water thrown up by the vehicle road wheels. In addition to 
providing protection during storage and in service, the 
coating gives the component an attractive appearance. 
Should it require to be painted, the surface affords excellent 
adhesion for the paint. As the ALOCROM process is carried 
out at room temperature, there is no steam, spray or un- 
pleasant fumes. Since the treatment does not require the 
passage of an electric current, there is no need to connect 
the work being processed; a time-saving and space-saving 
factor when dealing with large quantities of components. 

To combine cleaning processes with an ALOCROM 
treatment, a six-stage AGI-DIP plant supplied by the 
Electro-Chemical Engineering Co. Ltd., of Woking, Surrey, 
has recently been installed by Girling Ltd. at the Company’s 
Cwmbran factory. In this plant, aluminium alloy die- 
castings are treated after machining and before assembly 
for the removal of swarf, cutting oil, and vapour-blast 
residues and for the production of an ALOCROM coating. 
The AGI-DIP system was chosen because of its ability to 
deal with components of intricate design which might be 
damaged by excessive agitation. The system involves the 
parts being loaded into baskets, which are then passed 
automatically through six agitated immersion stages, and 


View of complete plant from the loading end, showing beam conveyor 
Fume extrcction hoods are in position on heated tanks 
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followed by hot air drying. Agitation is effected by means of 
pneumatically operated reciprocating devices which are 
adjustable for amplitude and frequency of stroke. The 
work is transported through the sequence of operations 
by means of an indexing beam conveyor controlled by a 
timing mechanism; each basket is agitated for three minutes. 
The process sequence is as follows: 
(1) Emulsion pre-cleaning. (2) Alkaline cleaning at 77 degC. 
3) Cold water rinse. 4) ALOCROM treatment at room 
temperature. (5) Cold water rinse. (6) Hot water rinse at 
98 deg C. (7) Hot air drying at 150 deg C. 
The output of the plant is eighteen basket loads an hour, 
each basket measuring 24 in by 12 in and containing 20 Ib of 
work. A maximum load, including basket, of 801b per 
stage may be carried. Only one operator is needed. 

This type of plant is very flexible in design, and in different 
versions is suitable for cleaning and process treatments, 
including pickling and phosphating, on a great variety of 
components. It is operated by one transfer and three lift 
pneumatic cylinders working at 60 Ilb/in*. It comprises a 
steel structure, on which the six tanks and the drying section 
stand, with the cylinders and pipe-work attached to the rear 
of the structure. A separate platform is supplied at each 
end, for automatic loading and unloading of the baskets. 

The ALOCROM tank, together with its agitating frame, 
is constructed of stainless steel, while the remaining tanks 
and frames are made from mild steel and hot-dip galvanized. 
Basket runners on all frames are made from stainless steel. 
The heated tanks are thermally insulated and fitted with lip 
extraction. Heating is by thermostatically controlled high- 
pressure, hot-water coils. Baskets are also manufactured 
from mild steel and galvanized, each being fitted with a 
wire-mesh bottom and stainless steel runners. The drying 
section, the four sides and top of which are insulated, is 
constructed throughout of aluminium. Air from the blower 
fan, passes through an electric heater and is discharged 
through slotted air ducts onto the top and bottom of the baskets. 


At the rear of the plant a gravity-type roller conveyor is provided for 
the return of work baskets to the loading station 
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Ceramic Coating of Wet Cylinder Liners 


Method Evolved by A.E.C. Ltd. and Metallizing Equipment Co. Ltd., to Obviate Cavitation Erosion 


I N diesel engines with wet liners, cavitation erosion of 
the exterior of the liners is a relatively familiar phenomenon. 
However, because of the variable factors involved, its 
magnitude can differ considerably between one make and 
another, and even between two models from the same 
manufacturer. At its worst, the erosion can even be 
sufficiently rapid to impose a limitation on the service life 
of the liner. It appears to be generally accepted that flexure 
and vibration of the unsupported portion of the liner are 
mainly responsible for the occurrence of cavitation. As 
would be expected, therefore, among the more seriously 
affected engines are those in which the swept volume has 
been increased by enlarging the bore, with a consequent 
reduction in the wall thickness of the liner. 

Although cavitation erosion has never reached critical 
proportions on the A.E.C. engines, its incidence has, 
nevertheless, been enough to warrant the investigation of 
corrective techniques by the company. Brief reference was 
made in the November 1958 issue of Automobile Engineer 
to the fact that a ceramic coating was applied to the exterior 
of the liners on the two latest engines—the 9-6-litre A590 
and the 11-3-litre A690. At that time, it was not possible 
to give a more detailed description of the process employed, 
because certain aspects were still experimental. These 
aspects have since been finalized, and full information on 
the plant and its operation has recently been released by 
A.E.C. Ltd. All wet cylinder liners manufactured by the 
company are now treated in this way. 

When the decision was taken, about two years ago, to 


For successful ceramic coating, the liners must be quite free of grease 
and oil, and have a suitable keying surface. A Spencer Halstead blast 
machine is employed to treat the exterior of the liners before{spraying 


adopt surface treatment to counter the erosion of the liners, 
attention was first directed towards the electrodeposition of 
chromium or copper. The first objection to plating was the 
necessity of installing new and relatively costly plant, since 
the existing equipment at the Southall factory was of 
insufficient capacity. Secondly, the time cycle for plating 
and additional handling would be so lengthy as to necessitate 
a large float of liners, in order that engine production should 
not be held up. 

The possibilities of metal spraying—the flame deposition 
of powdered metal—were then investigated, with particular 
reference to copper. Consultations with Metallizing 
Equipment Co. Ltd., 60 Victoria Street, London, S.W.1, 
indicated that such a coating would be adequately free from 
porosity, and could be produced on a suitable time cycle. 
However, the project was not taken far because it was felt 
that a coating of this type might not be strong enough to 
withstand the cavitational conditions. It was at this stage, 
in September 1957, that Metallizing Equipment Co. 
suggested spraying aluminium oxide in powder form, by 
means of their ThermoSpray process, which at that time 
was interesting the Admiralty, Brush Group, Rolls-Royce, 
and Davey Paxman and Co. 

As is well known, aluminium oxide, or alumina, as it is 
commonly called, has largely ousted porcelain in many 
applications, including the insulators of sparking plugs. It 
has a tensile strength of over 17,000 lb/in’, a compressive 
strength above 300,000 Ib/in?, and is of the same hardness 
as sapphire, namely 9, as compared with the 10 of diamond, 
on the Moh scale. In addition, even a thin coating has been 
found very effective as a thermal barrier to prevent the 
oxidation of metals at temperatures of up to 2,000 deg C. 

Since ceramic coating appeared to offer considerable 
possibilities, A.E.C. decided to investigate its effectiveness, 
so four sample liners were submitted for treatment by the 
ThermoSpray process. In view of the desirability of 
obtaining maximum toughness of the coating, a small 
proportion of titanium was added by Metallizing Equipment 
Co. to the alumina powder used. The production coatings 
on the liners have, in fact, this same additive. Two of the 
experimental liners were submitted to laboratory tests at 
Southall and the others were fitted to an engine for field 
testing. 

The results of these tests were satisfactory, and the next 
stage was the production of a pilot batch of 100 liners, in 
order to gain knowledge of the technique of coating and to 
ascertain the degree of consistency obtainable. Because 
Metallizing Equipment Co. does not undertake contracting 
of that type, the work was passed to another firm. The 
liners of this batch were fitted to production engines, and 
shortly afterwards work was put in hand at Southall for 
building the plant to coat the liners there. Since this plant 
was not unduly costly, it was considered preferable from 
both the economic and technical viewpoints to bring 
manufacture within the factory. Production of the coated 
liners actually began in August last year, and an output rate 
of 900 liners a week can be attained if necessary, though the 
actual figure naturally depends on the immediate require- 
ments for engines on the production line and for spares. 
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Two prerequisites for good adhesion of the coating are 
absolute freedom from grease or oil, and a suitable keying 
surface. They have been met by the installation of a 
Spencer Halstead abrasive blast machine, through which 
the liners are passed after their exteriors have been finished 
and the initial boring has been effected. To economize on 
handling time and labour, this plant and the two for the 
coating process are grouped close to the machining section. 
A coarse, carbon silicide grit is employed for the blasting, 
which is carried out on a four-minute cycle to match the 
output of the machines that apply the ceramic coating. 


General view of the two machines that coat 
the liners by the ThermoSpray process. In 
the background may be seen the abrasive 
blast machine, and on the right of the 
nearer spraying plant is a stack of coated 
liners awaiting finishing of the bores 


It was mentioned in the preceding paragraph that there 
are two of these machines. This duplication was necessary, 
in view of the time cycle of the process, to meet production 
demands for the wet liners. The basic requirements for the 
machines, in terms of feeds and speeds, gas consumption 
and the siting of the gun relative to the work, were laid 
down by Metallizing Equipment Co., but the actual design 
and construction were done by A.E.C. Ltd. 

Each machine comprises three main assemblies: 
electric motor, the turntable carrying the liner, and the 
vertical traverse mechanism for the gun that sprays the 
alumina. These assemblies are housed in a simple structure 
consisting mainly of steel angle-section and sheet. The ten 
gas cylinders—oxygen and acetylene—for the guns are 
stowed in line behind the two machines, and the piping is 
laid out for easy switching from one to another. 

The 4 h.p. motor, sited below the turntable, drives a small 
David Brown worm gearbox, by means of a vee-belt and 
pulleys. Adjustment of the motor position can be effected, 
for belt tensioning, and each pulley is of the double type to 
give a choice of two input speeds. The lower end of the 
liner slips over a spigot on the turntable, which is driven 
directly by the output shaft of the gearbox. Two ball 
bearings carry the turntable shaft; a modification not shown 
in the accompanying reproduction of a drawing of the 
machine is the fitting of a water jacketed housing for the 
bearings. The jacket was found necessary because of the 
considerable conduction of heat from the liner during 
spraying, and it is fed from the mains supply. Further 
cooling is effected by three scallops cut in the turntable 
spigot, which permit an induced draught of air, under the 


the 
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influence of convection, to flow up the bore of the liner. 

Guide rails support the gun unit, which is raised or 
lowered by means of a screw jack having 8 turns per inch. 
The nut of the jack is driven from the gearbox output shaft 
by a train of four gears. Two further speed variations are 
provided in this gear train, by alternative second inter- 
mediate gears; when the larger of these is in use, the 
spindle on which it is mounted is moved to an offset 
position, for correct meshing. To give the gun the 
appropriate travel for the particular liner being coated, cam 
operated limit switches with vertical adjustment are 


employed; they stop the motor when the limit of movement 
is reached in either direction. The motor is of the reversible 
type and the circuit is so arranged that, after one of the 
limit switches has been tripped, actuation of the starting 


button automatically restarts the motor in the reverse 


direction of rotation. 

A minimum deposit efficiency of 97 per cent is claimed 
for the ThermoSpray gun, an interesting feature of which 
is the cooling ring mounted ahead of the nozzle. This 
cooling ring serves to keep down the temperature of the 
workpiece, and it is employed in any application where the 


heat transfer is large. The ring contains an internal passage 


This photograph shows 
the roughening of the 
liner surface, which is 
produced by the blast 
machine whose nozzle is 
on the left-hand side 





juawasuosso jOsauad siya Aq paj0aaes 240 3un002 Diw0sa> 
40J “DZ Aq YING saulyr20w ayy Jo sasmoaj quaijos ayy 


Automobile Engineer, July 1959 








that is connected to the compressed air supply in the shop; 
facing forward from the passage is a series of holes that 
direct the air on to the perimeter of the area covered by 
the spray from the gun. Another noteworthy feature is that, 
for ceramic coating, the ThermoSpray gun and its feed 
hopper are each fitted with an electrically operated vibrator. 
Without these vibrators, there would be a tendency for the 
powder to pack. The irregular flow resulting from such 
packing would manifest itself in an uneven thickness of the 
coating. 

To ensure that the coating covers only the appropriate 
section of the liner, upper and lower masking pieces are 
mounted on a vertical framework between the gun and the 
turntable. As in the case of the limit switches already 
mentioned, provision is made for vertical adjustment in the 
mounting of the masks. Because of the high temperature 
of the spray, it has been found necessary to use j in steel 
plate for the masks; thinner material, as originally tried, was 
too rapidly burnt away. Adjustable cams on the gun- 
carrying structure are aligned with the masks so that their 


followers cut off the air supply to the nose ring at the 
extremes of travel. A pneumatic switch in the air circuit 
automatically shuts off the powder feed at the same time 

The nozzle of the gun is mounted approximately 3} in 
from the surface of the liner—the distance is not critical 
within } in—and the gauged thickness of the coating is 
0-006 to 0-010 in, the average being about 0-007 in. A thicker 
coating could readily be applied, but is not regarded as 
necessary or desirable. The minimum nominal thickness 
quoted is ample to ensure a complete absence of porosity; 
tests have indicated that the porosity is under 6 per cent at 
the surface and becomes nil before half-depth is reached 
Increasing the thickness would not, therefore, result in any 
better protection of the liner. Also, since the coefficient of 
linear expansion of aluminium oxide is approximately half 
that of iron, a thin coating would, because of its greater 
elasticity, be less prone to cracking through stresses arising 
from differential expansion. Finally, a thinner coating is 
obviously less expensive and quicker to apply than one of 
greater thickness, a point of some importance in view of the 
desirability of keeping the cost per liner as low as possible 

Mention has already been made of the importance of 
consistency in the powder flow. Serious packing results 
from any trace of dampness in the powder and, to ensure 
the exclusion of moisture, it is stored in bulk at Southall 
in a warm, dry atmosphere. From the store, it is decanted 
as required into screw-top tins which, as a further 
precaution, are normally placed by the operators within 
liners that are still hot after completion of their coating 
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Left: Some of the ten cylinders of oxygen and acetylene for the spray 
machines, showing the piping layout. Above: In this view can be seen 


the liner turntable and the guide-rail mounting of the ThermoSpray gun 


Even with thoroughly dry powder, however, some 
difficulty was experienced in the early stages through its 
clogging in the feed system. It can be seen that the drawing 
reproduced shows a mounting for the hopper on the main 
frame, with a relatively long tube leading directly from it to 
the gun. This arrangement was the cause of the trouble, 
and it was soon altered to that shown in one of the photo- 
graphs. The main hopper now forms part of the traversing 
unit, and a short, nearly vertical tube leads from it to a 
small, secondary hopper on the gun. This secondary hopper 
is of the type used when such a gun is operated by hand. 
No further difficulty has been experienced since these 
modifications were made. 

For obvious reasons, A.E.C. is unwilling to disclose the 
actual additional cost of the ThermoSpray process per liner. 
In any case, this is dependent on the coated area, which 
varies by 80 per cent between the smallest and the largest 
liners treated. It may be revealed however, that approxi- 
mately 1-3 ounces of the ceramic material is used on each 
liner for the familiar 6-75-litre A410 and 7-685-litre A470 
engines. Gas consumption naturally varies with the rate 
of output, but averages about three cylinders each of 
oxygen and acetylene during a normal working day. 


Push Button Pencils 


A PUSH button pencil, called the Koh-i-Noor Versatil 
No. 828, has been introduced for use in drawing offices. 
It has ametal body and a knurled finger grip, and is available 
in six colours. Leads ranging from 2B to 9H can be 
supplied. A slightly smaller and cheaper version, called 
the Koh-i-Noor Baby Versatil 829, is also offered. This 
model is designed mainly for students. Leads from B to 
9H can be supplied, and the pencil has a plastics body, also 
available in six colours. Yet another version is the Super 
Versatil 827. This pencil, which was first introduced about 
two years ago, takes leads from 6B to 9H. 

The firm also announce a new pack for their range of 
drawing leads in the degrees ranging from 6B to 9H, and in 
the colours red, blue, green, yellow, magenta and violet. It 
consists of a neat plastics box with a slide-lid and contains 
two leads. The manufacturers feel that this will be 
welcomed by purchasers whose requirements are small. 
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COIL SPRING PERFORMANCE 


Stresses Due to Impact Loading in Helical Compression Springs 


S. C. Gross, Dipl. Ing. 


According to earlier published work the maximum total stress of a dynamically loaded spring is the algebraic sum 
of the separately computed static and dynamic stresses. This later study shows that this concept is never correct and that 
the maximum total stress is equal to twice the dynamic stress. 


Suppan displacement of the free end of a helical spring 
takes a certain time to affect all coils. The disturbance 
caused by the displacement travels along the spring axis 
towards the fixed end with a velocity u which depends on 
the dimensions and the material of the spring. As the 
spring is gradually affected by the disturbance, the distribu- 
tion of displacement, load and stress cannot be uniform. 
Therefore the stress must locally be larger than the stress 
due to a static compression of equal magnitude. 

Impact loading can be represented by the action of a 
wedge W, Fig. 1, of maximum height 6 and length L,, 
moving perpendicularly to the axis of the spring S, with a 
constant velocity v, such that the compression of the spring 
is completed in T sec. Fig. 1 shows the state of affairs r sec 
after compression has begun. Edge A’ of the wedge has 
travelled z=v,t after passing the spring axis, and has 
displaced the free end of the spring by y. In the meantime, 
the disturbance caused by edge A’ has covered the distance 
L—x-=ut on the spring axis and reached point A. The 
ordinates of the curve AP represent the displacements of 
the various points of the spring at time t. Obviously, this 
curve, the wave, differs from the contour A’P’ of the wedge 
only by the lengths of the abscissae, the ratio of which is 
u/v,. If, however, the wedge is moved with velocity u 
and if its abscissae are altered in the ratio u/v,,, compression 
5 will again be completed in 7 sec, and the contour of this 
new wedge is identical with the wave of length ). 

The wave velocity with respect to the spring axis is 


given by: oar 
sg 
u Ln/'§, (1) 
where 


L instantaneous length of spring 
s stiffness of spring 
gravitational acceleration 
density of spring material 
cross-sectional area of spring wire or bar 
length of active wire or bar 
The units are in, lb and sec throughout. 

Because u varies with L, which is continuously changing, 
it is often more convenient to use the constant wave velocity 
¢ with respect to the length of the spring wire and, accord- 
ingly, to relate the wave to the wire. In the wave diagram, 
Fig. 1, L has to be replaced by /, and x has to be measured 
on the helix. Velocity c is obtained by multiplying (1) by 
1/L, that is: 


: Vf (2) 
p 


Since s denotes the stiffness of a spring with length of 
wire /, the stiffness per unit of length of s/, and that of an 
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element of wire dx is s’=sl/dx. Therefore, the force that 
produces the deflection dy of this element, in the direction 
of the spring axis, is given by: 
utile (3) 
P=s'dy=sl , 4 

In this equation, the differential quotient dy/dx is the slope 
of the tangent to the modified wedge at a point with ordinate 
y and abscissa x and, consequently, that of the tangent to 
the corresponding point of the wave. Therefore, P is the 
force acting in the wire element dx at the passage of the point 
of the wave under consideration. 

By multiplying (3) by dt/dr: 

_ sl(dy/dt) 
dx/dt 
Now, dy/dt is the velocity v with which the element is 
deflected, and dx/dr the constant wave velocity c with 
respect to the spring wire so that (3) may be written: 
P=si— 
r- 

The maximum force P,, is proportional to the maximum 
velocity v,, imparted to the free end of the spring when the 
steepest part of the wave enters the spring. The stress which 
P or P,, sets up in the spring can be calculated by means of 
the conventional formula for the corrected stress which, if 
(2) and (3b) are considered, takes the form: 
pG 
28% 
where »,, is the weight efficiency of the spring, that is, the 
ratio of the energy stored in a spring with length of active 
wire / to that in a straight bar of equal cross-section and 
length, if the stress has the same magnitude in both cases— 
with a round bar, y/1/»,,=K—=Wahl’s correction factor. 
If v is in ft/sec and g in ft/sec’, and if g is given the suffix v, 
this formula becomes: 
and is now identical with that given on page 4 of Sheet DE4, 


(3a) 


(3b) 


q=2v 


Fig. 1. Diagram showing how impact 
loading of a spring can be represented 
by the action of a sliding wedge 














of the Design Data Sheets for the Design of Helical Compres- 
sion Springs, published by the Ministry of Supply. 
According to this data sheet, the maximum total stress in an 
impact-loaded spring is the sum of the stress corresponding 
to the maximum deflections that the spring undergoes and 
the stress g, corresponding to v,,. The purpose of the 
following investigation is to prove that this statement is 
not correct. 

Under the conditions already mentioned, when the head 
A of the wave has reached the free end O of the spring and 
travels on, the wave is reflected as any other compressive, 
longitudinal, or transversal wave is reflected by a rigid wall. 
For the purpose of analysis, it is assumed that the wave 
enters the wall and that its part which is still outside 
interferes with an identical but negative wave emerging 
from the wall with equal velocity c and phase x,. In Fig. 2, 
length AO=X, of the rising part ACB of the original, 
positive, wave has entered the wall and length A’O =x, has 
emerged. Considering two points P, and P, on the original 
and the negative wave, respectively, with abscissa x, and 
ordinates y, and y,, and subtracting y, from y,, the ordinate 
Yr=¥1—Y_ Of point P, on the reflected wave and, thus, 
its whole contour OP,A”, is obtained. Since the ordinates 
of both waves are always inversely equal at the reflecting 
wall, the reflected wave has its origin in O. For reference 
at a later stage of this investigation, it is mecessary to keep 
in mind that, from the moment of entering the spring at 
its free end to the phase x, of the reflection at the fixed end, 
head A of the original wave has covered the distance / + x 
in the spring. 

If y =f(x) is the equation of the wave, the ordinate of any 
point y, on the bye wave is given by: 

Ve =V1 —Va =f (Xo + Xr) —f(X%_ — Xr) 4 

In order to find the slope of the reflected wave at P,, 
differentiate “y with respect to x,: 

dy } 
oe ~~ Oe: pfx Xr) t Fai. 

Because the two items of the right hand term are the 
slopes of the tangents to the original and the negative waves 
at P, and P,, respectively, the steepness of the reflected wave 
equals the sum of the steepnesses of the two waves. At the 
fixed end of the spring, where x, =0: 

dy, 2-2 (x,) 2 dy 5a 
Ox, Ox; AX( x= x5) 
That is, at the fixed end, the reflected wave is twice as steep 
as the original one. Consequently, the maximum dynamic 
spring load occurs at the fixed end and is given by: 
2slv 


[ (3), (a) and (3b) | Py, =251(2) moe =25 6) 


c 


m) (5 


Since the maximum static load, corresponding to compres- 
sion 5 is given by P,,=s8: 
' I/dy 1 Um 
PalPu=25(Z) = 352 


maz 


The shape of the reflected wave at the various phases of 


reflection can conveniently be found by a method demon- 
strated clearly and in detail by the following example. 


Fig. 3. Values of yr/5 obtained, for the phase xo 





Fig. 2. When the head A of the wave has reached the free end O of 
the spring and travels on, it is reflected as ore other types of waves 


The original wave, as shown in Fig. 2, has the equation: 
y=$0(1 (1 


Divide the wave length A into an adequate number of 
equal parts, for example twelve, and compute or, in the case 
of an empirically given wave, measure the ordinates y/4 for 
x/A=0, 1/12, 2/12, ete. By writing these ordinates on a 
strip of paper from left to right, a positive scale is obtained. 
A negative scale is made by writing the ordinates from right 
to left on another strip. Put the negative scale below the 
positive one, so that the y/é value for x/A=0 on the former 
is below the always identical y/8 value for x/A=0O on the 
latter. This position of the scales corresponds to the arrival 
of head A of the original wave at the fixed end O. From 
x/A=0 to the right, are the y/é values of the original wave, 
which is still entirely outside the reflecting wall, and to the 
left, are the y/é values of the negative wave, which has not 
yet emerged. Now, move both scales by 1/12, 2/12, etc. in 
opposite directions with respect to a stationary vertical line 
representing the fixed end O, the positive scale to the left 
and the negative to the right, so that always identical y/é 
values meet on the line of reference. By subtracting the 
values on the negative scale from those on the positive one, 
both on the right of the vertical, we obtain y,/5. The 
position of the scales and the result for the phase x, =5/12A 
is shown in Fig. 3. 

The same method can be used for finding /y,/dx,. By 
differentiating the equation of the original wave, or by 
graphical differentiation of an empirically given wave we 
obtain 


x 
cOsS~7) 
A 


x 
COS~7 
A 


)or y/é 


dy 
dx 
and the scale in Table I. 
To obtain ¢y,/éx,, corresponding values on upper and 
lower scale have to be added to each other, cf (5). If, however, 
it is only required to find (dy/dx) ,,,,, in order to calculate 


5/12A, by using the positive and negative scales as described on this page 





1/12 4/12 


0-017 


2/12 
0-067 


3/12 


0-147 0-250 








5/12 
0-371 


10/12 
0-933 


11/12 
0-983 


77120 Bfi2ss—s«éD. 


0-854 


6/12 


0-500 0-629 0-750 








| 





0-854 0-750 0-629 0-500 





0-371 


0-147 0-067 0-017 0 





yr/o 
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Point 


042 0683 O837 OF33 0-983 


Point 
0 A” 








4/12 
0-866 


5/12 
0-966 


xr 1/12 


| 0 


2/12 


3/12 
0-500 


0-707 


sin? 0 0-259 


10/12 
0-500 


1412 12/12 
0-259 0 


6/12 
1-000 


7/12 8/12 


0-866 


9/12 


0-966 0-707 








x 
Table I: SHOWING THAT THE MAXIMUM VALUE OF SIN= 7 IS EQUAL TO UNITY, AND THAT P», WILL OCCUR AT THE PHASE x,=4A 


P,, and P,,,/P,, from (6) and (7), the lower scale is unnecessary. 
The scale in Fig. 4 shows that Sinn maz eQuals unity, and 
that P,, occurs at the phase x,=4A. Therefore 

(dy/dx)mas=3 5 
and, by substituting this term in (6) and (7), 
5 and P,,,/P,, : : 


l 
wo" 7 = 


cT a ee 

It is apparent that P,, is proportional to the ratio //A=n 
or to //T. This fact tends to indicate that P,, decreases 
indefinitely as A or T are increased so that, in the limit, 
P,,—>0 as A+ © or T-+ ~, that is, in the case of static loading; 
it also tends to indicate that P,, is actually an additional 
load to be added to the maximum static load P,,. However, 
it will be proved that this is not true because, below a certain 
value of m, the numerical factor, in this case 7, increases 
and, what is more, increases at a higher rate than the ratio n 
is decreased, so that the product of the numerical factor and 
n approaches unity as limiting value if n-—-0. 

If the wave is twice as long as the wire, n=//A=4, the 
head of the wave has travelled from the free to the fixed end 
and back and covered the distance 2/ when compression 4 
is completed at time 7. Apparently, equation (4) fully covers 
this event and all those corresponding to greater values of n. 

If, however, n< 4, the negative wave is reflected by the 
free end before time 7; that is, an imaginary positive wave 
emerges from the free end with velocity c and, in travelling 
from right to left, interferes with the negative and original 
wave. 

If n< 1/3, the head of the new positive wave will have 
reached the fixed end and be reflected before time 7. Thus, 
if n is decreased, more and more reflections take place, 
alternately at one end and at the other. 

The further reflections can be accounted for by a completed 
version of (4) which is: 
yr =f(x, t Xr), 0 f(x, Xr), 0° f(x. 2nd) 

F(X —%_— 2M), any t+ Sf(Xot+ Xp ANA), 5) (8) 
The suffixes to the individual terms of this summation 
indicate the phase at which they become effective, that is, have 


l 
-.. ms56 (7a) 


t & 
id Xo >nA 


a positive argument. For example, if x,—mA=/ is put in 
the argument of the second positive term and the head of 
the first negative wave has the abscissa x, mA, at its arrival 
at the free end, x,+x,—2nA=0; that is, the term becomes 
effective when x,> nA. 
By combining the positive and negative terms of (8): 

Ve f(%o+ Xr), 9 tf(%o+ Xp — 2nd) 
t-f(x_+X, 4nd), 


[ Xr)e 9 tS(%o—%e —2MA), at 


| 


This shows that the reflected wave is the resultant of the 

superposition of two identical trains of waves, which travel 

in opposite directions. 

By applying this theorem to the example for the case 
1/6, it is possible to obtain the positive summation: 


x : aN ‘ 
x—2/3A x —3/3A 
(1 —cos ; nm) +( . | 
and the positive scale shown in Table II. 
Differentiating the equation for y gives: 
dy/dx x sts  ¥—2/3A 


Xo>mnA 


3nd | 


f(%_—X,— 4d). ayat (8a) 


n 


y/d sfc cos +m) +(1 cos 


cos 


~ 8/A 
2 


a+ sin 7+ 


[ sin 4 sin 

aed 

A 
e » 
= 5/A Z sin 


<—,] 2 


and, for 2 sin, the scale is as shown in Table III. 
The maximum value of £2 sin is 2-0 and occurs at the 
phase x,=5/6. Now, 


(dy/dx) maz 


sin 


7 
= 3/A 7/2 


Ss” e 
5 B/N Z Sittmas 
2 


and, therefore, 
Fn Pos 2! 8 (dy "4 2mm 5 


From (7a), however, the value obtained would have been: 
P,,/Py¢ = 0l/A = en = 2/6 =0°524. 
In this example, the last term in each summation could 


2al/A 1-048 


Table II: THE REFLECTED WAVE RESULTING FROM THE SUPERPOSITION OF TWO IDENTICAL TRAINS OF WAVES TRAVELLING IN 
OPPOSITE DIRECTIONS 





1/4 1/3 


0-250 
0 


x/A 112 ‘1/6 


0:017 0-067 


5/12 


0-371 
0-017 


0-147 


y/5 0-017 0-067 0-147 0-250 0-388 


5/6 


0-933 
0-500 
0-067 


1/2 11/12 


0-500 
0-067 


2/3 


0-750 
0-250 
0 


3/4 


0-854 
0-371 
0-017 


7/12 


0-629 
0-147 


0-983 
0-629 
0-147 


0-567 0:77 10 1:242 1-500 1-759 





Table III: FROM THIS TABLE IT CAN BE SEEN THAT THE MAXIMUM VALUE OF JSIN IS 2-0 AND OCCURS AT THE PHASE x.=5/6 





0 
i) 


11216 1/3 
0:259 0500 0-707 0-866 
0 


1/4 5/12 


0-966 
0-259 


x/A 


0-259 0500 0-707 0-866 1-225 








1/2 5/6 11/12 1 
1:0 
0-500 


2/3 


0-866 
0-866 
0 


3/4 


0-707 
0-966 
0-259 


7/12 


0-259 
0-966 
0-707 


0 
0-866 
0-866 
0 


0-500 
1-000 
0-500 


0-966 
0-707 


1500 1673 1-732 1-932 20 1-932 
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have been omitted because both equal zero when they 
become effective at the phase x, =A, but it is not permissible 
to neglect the last term in the summation of dy/dx if, in a 
similar case, this term has a finite value. 

To prove that in all instances P,,/P,,> 1, assume that the 
spring is compressed with a very small constant velocity v, 
of its free end, so that it takes a very long time 7 to complete 
compression 5. After loading has started, a wave of constant 
velocity v, is travelling from the free to the fixed end, and 
when it has arrived there, after t=//c sec, the whole of the 
spring is moving with velocity v,. After 22 =2//c sec, the head 
of the wave will arrive at the free end, and the whole of the 
spring will be at rest. Suppose this happened a great number 
of times m during the JT sec of loading. Then: 

: 9) 
cv, 
On the other hand, the velocity v,,, which occurs in (6) and 
(7) and, now, has also to be supposed constant, can be 
equated to mv,, so that v,=v,,/m. Then, from (9): 
2] més be 
a ; ‘a OF VU, 1 
and from (6) and (7) 
P,,, =38=P,, and P,/P..=1. 

This investigation shows that the equations (6) and (7) in 
the forms which contain v,, must not be used indiscriminately, 
and that it is only possible to be sure of correct results if 
T< 2l/c, or n> 4; although, in some cases, 7 may slightly 
exceed this limit. 

If n< 4, P,,/P,, does not approach unity in a continuous 
curve, but does so by leaps. Consider a wave with the 
equation 

y =(V2—18 [1 — v2 cos (3/4x/A 4-1/4) 7] 
which might occur in the recuperator spring of a gun, and 
whose shape is reproduced in the upper left-hand corner of 
Fig. 4. This illustration shows P,,/P,, as a function of n. 

Down to n=0-437, P,,/P,, follows a straight line which, 
when produced, intersects the P,,/P,, axis at P,,/P,,=0. 
If n is decreased, P,,/P,, rises from 1-206 to a maximum 
value of about 1-31, and then decreases to 1-126 for m = 1/4; 
next, it follows a further rise to about 1-19 and a drop to 
1:110 for n=1/6, and so on. The height and range of the 
leaps diminish with decreasing values of n, and there can be 
no doubt that P,,/P,,—1 if n->0. 

The P,,,/P,, values corresponding to the points of return, 
with abscissae n =0-437, 1/4, 1/6, 1/8, etc., are attained at 


x 


4 
_ = pubendnaiea 7 — 
0 0 : 05 


Fig. 4. Ratio of maximum dynamic: static loading, as a function of 
the inverse wavelength. The shape of the wave is shown inset 


two phases of reflection. From n=1/4 downwards, these 
points always occur if A is increased by 2/, that is, if a further 
reflection takes place. 


Conclusions 

Maximum dynamic load, and stress, due to the velocity 
of loading is twice that from Data Sheet DE4. The formulae 
in this publication only hold if the length of the compression 
wave is shorter than twice the length of the active spring 
wire. On the other hand, this dynamic load is not an 
additional load to be added to the static load. It includes 
the static load corresponding to the maximum displacement 
of the free end of the spring during dynamic loading, but 
not any initial load. To obtain the total load, it is necessary 
to add the initial to the dynamic load. The load thus 
obtained, however, has no meaning if it exceeds the static 
load that closes the coils. On the other hand, the load due 
to maximum acceleration as mentioned in both publications 
is really an additional load which even has to be added to the 
static load required to close the coils of the spring. 





Obstructions in Pipe-Lines 


SAFETY precautions for workers who may be exposed to 
ionizing radiations arising from the inclusion of radioactive 
markers in Go-devil devices for the detection of obstructions 
in pipe-lines are set out in a new booklet “Radioactive 
Markers in Go-devils; Safety Precautions”, recently 
published by the Ministry of Labour and National Service. 
Go-devils consist of tightly fitted rubber washers, scraper 
vanes or wire brushes mounted on a central core. They 
are pushed through the pipe-lines by means of water or 
compressed air, and they sometimes get jammed against an 
obstruction. Their location can be an expensive procedure, 
but the inclusion of a radioactive marker in the central core, 
which is exposed on contact with an obstruction, will over- 
come the difficulty because the gamma rays given off by the 
radioactive material can be readily traced, even if the pipes 
are underground. 

Because of the use of radioactive substances in these 
devices, the observance of strict precautions is necessary to 
avoid hazards. A Code of Practice for persons engaged in 
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such operations is set out in the new publication. This is 
an illustrated booklet and is number 7 of a series, dealing 
with safety, health and welfare in industry. The series is 
now being prepared by the Ministry of Labour and National 
Service. This particular booklet is available, price 1s, from 
H.M. Stationery Office, Atlantic House, Holborn Viaduct, 
London, E.C.1. 


Paint Stripper for Plastics Panels 


GLASS fibre 
adopted for vehicle bodywork. During renovation or repair 
it has been found exceptionally difficult to remove old paint 


reinforced panels are increasingly being 


from such panels. The firm of J. Manger and Son, Ltd., 
57d Kingsland High Street, London, E.8, has recently 
developed a stripper specifically for this purpose. Known 
as Quickerstrip 104/2, this composition is fairly viscous for 
easy control on vertical surfaces and can be rinsed off with 
water. Supplies are now available from the usual sources. 
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Combustion Control 


Reduction of Knock Intensity in Spark Ignition Engines by the Use of Precombustion Chambers 


Leon Gross-Gronomsk!, Dr. Ing. * 


‘Ts is a paper concerning the problem of reducing the 
knock intensity of spark-ignition engines, to permit the use 
of an increased compression ratio with a standard fuel, or, 
alternatively, the use of poor-quality fuel with a low octane 
number on an existing engine without alteration to the 
compression ratio. The author has been able to improve a 
petrol engine in this respect by the use of a precombustion 
chamber surrounding the sparking plug. The precombustion 
chamber communicates with the cylirider via holes of special 
design drilled into the chamber wall. 

Obviously, the degree of improvement of the knock 
intensity obtained in this way in any engine depends on 
suitable design of the precombustion chamber for that 
particular type of engine. Parameters influencing precom- 
bustion chamber performance are: the volume of the chamber, 
the size, number, shape, orientation, and geometrical 
distribution of the holes drilled into its walls, and the heat- 
conduction properties of the chamber. 

The paper deals briefly with general considerations, a 
description of tests carried out with precombustion chambers, 
a survey of test results with a number of different designs, and 
an analysis of test results. No other modification of the engine 
was necessary when precombustion chambers of the author’s 
design were used. From data given in the paper, conclusions 
may also be reached on the influence that the introduction of 
a precombustion chamber has on engine output and 
efficiency. The results obtained from the tests show that, 
with a properly designed precombustion chamber, the 
knock intensity of the engine is significantly reduced. 


Influence of ignition timing on knock intensity 

To prevent knocking in spark-ignition engines, the spark- 
advance angle is customarily restricted. However, in the 
course of experiments conducted by the author, it was 
found that, if the influence of ignition timing on knock 
intensity is tested over a wide range of spark-advance angles, 
then, in a certain range, a reduction of the angle may produce 
an increase in the knock intensity. Within an intermediate 


Fig. 1. lso-compression-ratio curves, showing knock intensity, K.1., and 
mean indicated pressure, p;, as functions of spark advance angle 
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range of spark-advance angles, a change in the angle does not, 
for all practical purposes, affect the knock intensity. These 
phenomena are illustrated in Fig. 1. 

As can be seen in the illustration, it is necessary to dis- 
tinguish between three different regions on the curve of 
knock intensity versus spark-advance angle @: 

In region I, where @<0@,, a reduction of the angle @ 
produces a reduction in knock intensity. 

In region II, where 6, > 6 > 0@,, the knock intensity remains 
approximately constant, independent of the angle @. 

In region III, where @>9,, the effect of a change in the 
angle @ is opposite to that obtained in region I, in that an 
increase in the angle @ will now produce a reduction in 
knock intensity. 

Thus, the influence of the spark-advance angle on the 
knock intensity depends on the range of the angle #. A 
given change in the angle may increase, or may decrease, or 
may not affect the knock intensity at all. 

This phenomenon can be explained in the following way: 
When the spark-advance angle is small, as in region I of the 
curve, most of the mixture is burnt while the piston is already 
past the dead-centre position, that is to say, where the volume 
is large. This, of course, produces a lower maximum 
pressure p, and a lower maximum temperature T, of the gas 
in the cylinder. The amount of heat that is transferred 
during the combustion period from the gas to the large 
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surface of the cylinder wall is also larger. For these reasons, 
the knock intensity falls with a decrease of the spark-advance 
angle. 

When the spark-advance angle is large, as in region III of 
the curve, most of the mixture is burnt while the piston is 
still before the dead-centre position. Again, the gas volume 
and cylinder wall surface are large, heat conduction from the 
gas through the cylinder wall is increased, and the maximum 
gas pressure and temperature are reduced. Thus, knock 
intensity falls with an increase of the spark-advance angle @ 
in the region where @> 4. 

When the spark-advance angle is in the intermediate 
region II, changes in @ tend to have no influence on the 
knock intensity. 

The factors that determine the shape of the knock 
intensity curve also determine the shape of the power curve. 
This curve can therefore be divided, in an analogous fashion, 
into three separate regions. Thus, in Fig. 1, the curve 
showing the mean indicated pressure p, is divided into three 
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regions, I’, II’, and III’. In the region I’, where @<6@,’, 
decrease in @ reduces p,. In the region II’, where @,’ <@< 0, 
changes in @ have little influence on the magnitude of p,,. 
Finally, in the region III’, where @>0,’, a decrease in 0 
increases p;. The regions I’, II’, and III’ do not coincide 
with the regions I, II, and III, but show a relative displace- 
ment towards the left. Thus, @,> 06,’ and @, >@,’. 

This phenomenon can be explained as follows: consider 
the effect which, because of partial combustion taking place 
before the top-dead-centre position is reached, the spark- 
advance angle has on the negative portion of the indicator 
diagram. If it is assumed that, for a given spark-advance 
angle @,’, the negative area above the compression curve is 
zero, curve a in Fig. 2, then it can be seen that for a larger 
angle @, a negative area S is obtained above the compression 
curve, as shown by the curve 6 in Fig. 2. This negative area, 
of course, reduces the magnitude of p,, and thus represents 
negative work done in the engine. If this negative area S did 
not exist, the hypothetical curve p,’, dotted line in Fig. 1, 
would be obtained, and the regions I’, II’, and III’ would 
then coincide with their corresponding regions I, II, and III 
of Fig. 1, so that 6,’ would equal @, and @,’ would equal @,. 

On the basis of the above facts, it is also possible to explain 
the phenomenon illustrated qualitatively in Fig. 3. The 
curve a shows the mean indicated pressure p, as a function 
of 6, for a constant compression ratio «: this is called the 
iso-compression-ratio curve. In this illustration, the curve 6 
shows p, as a function of 4, for a constant knock intensity; 
that is, for every value of #@, there is a different compression 
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ratio «: this latter curve is called the iso-knock-intensity curve. 

The curve a corresponds to a compression ratio «, which, 
for the standard spark advance angle @>;, gives a knock 
intensity corresponding to that of the curve 6; this knock 
intensity can be at the standard value, or below it. 
Comparison of curves a and 6 in Fig. 3 shows that: 

(a) When the spark-advance angle @ is smaller than the 

standard angle, @< @>7, then (p,), <(p,) ». 

(b) For 0> 457, we have (p,), >(p,) »- 

This phenomenon is explained in the same manner as 
that previously mentioned: for small values of #, most of the 
combustion occurs after the top-dead-centre position. An in- 
crease in the compression ratio produces a faster combustion 
rate, so that the combustion is completed while the gas is still 
in a smaller volume; for this reason, losses are relatively low, 
so that the positive area of the indicator diagram, which, of 
course, represents work produced by the engine, is greater 
than it is for case (a). Therefore, the magnitude of p, in the 
left-hand portion of Fig. 3 is greater for the curve 6 than it is 
for the curve a. 

For large values of 8, however, a considerable proportion 
of the combustion takes place before the top-dead-centre 
position. Hence, an increase in the compression ratio « 
speeds up the combustion rate, and thus increases even 
further that proportion of the mixture that is burnt before 
the top-dead-centre position is reached. This means that the 
negative area on the indicator diagram is increased, and the 
pressure p, is decreased. In addition, since the combustion 
takes place earlier, the volume is greater, and so are the 
losses. Thus, the magnitude of p, in the right-hand portion 
of Fig. 3 is greater for the curve a than it is for the curve b. 
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Fig. 4. Experimentally 
obtained curve of knock 
intensity and mean effec- 
tive pressure as functions 
of the spark advance 
angle: a lso-compression- 
ratio curve, b Iso-knock- 
intensity curve 
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Fig. 4 shows experimental results obtained by the author 
from a CFR Waukesha engine, for different values of the 
spark-advance angle. For this work the fuel used was Ethyl 
cracking petrol, with a nominal octane rating of 82, as 
determined according to the Research Method'. The barom- 
etric pressure was approximately 754 mm Hg. Knock 
intensity and mean effective pressure p, are plotted ‘as a 
function of the spark-advance angle @. 

As in Fig. 3, the curves a are iso-compression-ratio curves; 
they were obtained by operating the engine at a constant 
compression ratio of «6:21. The knock intensity was at 
the standard value of 55 units of the knockmeter, for a 
standard spark-advance angle of 6s7=13 deg. 

Again, the curves 6 are iso-knock-intensity curves, with 
the knock intensity maintained constant at the standard 
value. For each point on curve 6, the standard knock 
intensity is obtained by appropriate changes in the com- 
pression ratio «. Other experimental conditions of the 
engine were regulated in accordance with those specified by 
the Research Method. 

In Fig. 5, the compression ratio « is shown as a function of 
the spark-advance angle @, with the knock intensity maintained 
constant at the standard value. For each spark-advance 
angle @, the standard knock intensity is obtained by appro- 
priate changes in the compression ratio «. The curve shows 
that, without changing the knock intensity, it is possible to 
increase the compression ratio « either by increasing or by 
decreasing @. 

On the basis of the experiments described, it is to be 
expected that, if the combustion rate could be increased by 
some other method, an increase or decrease of the knock 
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intensity and of the power, depending on the spark-advance 
angle, could also be obtained. These experiments therefore 
provide a starting point for investigating the effect of 
precombustion chambers on engine operation. 


Effect of precombustion chamber on knock intensity 


As is well known, if the spark-advance angle is reduced 
below the standard value, we obtain not only a decrease in 
the knock intensity, but also other undesirable effects in the 
engine operation, such as a reduction in power, excessive 
heating of the exhaust valves and of the sparking plug 
electrodes, etc. For this reason, for normal engine operation, 
the spark-advance angle is not generally reduced below a 
certain value. To this, it must be added that the spark- 
advance angle is normally adjusted automatically according 
to the changing operating conditions of the engine. It 
follows that, if the angle is reduced to avoid knocking, this 
reduction will remain in force for all operating conditions, 
including even those where there is no need to reduce the 
knock intensity in this way. 

On the other hand, if the spark-advance angle is increased 
to reduce the knock intensity, region III of Fig. 1, a reduction 
in engine power and efficiency follows and is much greater 
than that produced by the previous method, region I of 
Fig. 1, which is the one usually adopted for normal engine 
operation. 

If the knock-intensity curve could be shifted in the direc- 
tion of smaller spark-advance angles, that is, to obtain 
curve m instead of the normal curve a in Fig. 6, the operating 
conditions of the engine would be more favourable. It 
would then be possible to increase the spark-advance angle 
to obtain a smaller knock intensity, while, at the same time, 
the undesirable effects previously mentioned would also 
be reduced. 

By means of a precombustion chamber, it is possible to 
obtain such a shifting of the knock-intensity curve in the 
direction of smaller spark-advance angles. In addition, the 
precombustion chamber reduces the height of the knock- 
intensity curve, for a given compression ratio. These effects 
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are shown qualitatively in Fig. 7. Curve a represents 
ordinary engine operation, while curve m represents opera- 
tion with a precombustion chamber. The compression 
ratio « is kept constant in both cases. 

If, with a precombustion chamber, the compression ratio 
« is increased, then the curves m,, m.,, ms, etc., shown in 
Fig. 8, are obtained. As before, curve a represents normal 
operation, that is, without a precombustion chamber. 

However, for any given spark-advance angle @, if the 
compression ratio « is changed until the standard knock 
intensity is obtained, then the curves of « as a function of @ 
will appear as shown in Fig. 9. As before, the curves a and 
m represent operation without and with a precombustion 
chamber respectively. 

As shown in Figs. 7, 8, and 9, the use of a precombustion 
chamber permits a reduction of the knock intensity of spark- 
ignition engines using a given fuel. In addition, the pre- 
combustion chamber enables the spark-advance angle to be 
increased, instead of decreased, for the purpose of reducing 
the knock intensity. Experimental results are given in 
subsequent illustrations and in the Tables. 


Construction of the precombustion chamber 

In the experiments discussed, precombustion chambers of 
simple construction were used, but there were no other 
modifications to the engine. The construction is shown 
schematically in Fig. 10, from which it can be seen that the 
chamber A has an external screw thread M, which fits into 
the cylinder head G. This screw thread can be of the same 
size as the thread of the normal sparking plug, for example 
M-18, or it could be of a different size. The sparking plug is 
inserted into the chamber by screwing it into the thread N. 

A number of holes S are drilled through the lower part of 
the precombustion chamber. During engine operation, gases 
pass through these holes from the cylinder to the chamber, 
and from the chamber to the cylinder. The number of these 
holes can be one, two, three, or even more. Their shape, 
dimensions, geometrical distribution over the chamber, and 
the orientation of their axes, can all vary widely. Also the 
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Fig.6. The curve m illustrates the desirable 

shift of the curve of knock intensity as a 

function of spark advance angle, relative to 
the normal operational curve a 


Fig. 9. Curves of compression ratio as a 
function of spark advance angle: a for 
normal operation, and m when the engine 
is fitted with a precombustion chamber 
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Fig. 7. lso-compression-ratio curves showing 

knock intensity as a function of spark 

advance angle: a for normal operation, and 
m with a precombustion chamber 


Fig. 10. Diagram showing the general 

arrangement of the precombustion chamber 

employed in the experimental investigations 
that are described in this article 
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Fig. 8. Knock intensity as a function of 
spark advance angle: a for regular opera- 
tion, and m with a precombustion chamber 
and several different compression ratios 


Fig. 11. Diagram of a precombustion 
chamber formed integrally in a cylinder 
head: B wall of chamber, pierced by holes, 
G cylinder head; N sparking plug thread 
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Fig. 12. A selection of the precombustion chamber designs used for the investigations 


shape and volume of the chamber, and its position on the 
cylinder, can vary. The chamber can be made of steel, 
aluminium, or some other suitable metal. According to the 
requirements for each application, the precombustion 
chamber can be built with or without additional cooling or 
provisions for reducing the heat transfer from the chamber 
to the cylinder head. In construction, the chamber can be 
an assembly comprising several separate parts, or it can be 
in one piece. It can also be built as an integral part of the 
cylinder head, as shown in Fig. 11. 

In Fig. 12 several of the chambers used in the course of 
the experiments are illustrated. These chambers were 
inserted into the cylinder head to take the place of the 
normal M-18 sparking plug. They each comprised several 
separate components. The sparking plug inserted into the 
chamber had an M-10 thread. No attempt was made to 
reduce the heat conduction from these steel chambers to the 
cylinder, or to provide extra cooling. 


Experimental procedure 

The experiments were conducted on a Waukesha CFR 
engine, under the conditions of the Research Method':’. 
Ethyl cracking petrol, of the type usually used for auto- 
mobiles, and with an octane rating of 82, was employed as 
the fuel. 

This experimental work was divided into two parts. In 
the first, the engine was operated at its standard spark- 
advance angle, of 13 deg. For each run, the compression 
ratios were adjusted to give a standard knock intensity of 
55 units, as measured on the knockmeter. The compression 
ratios required to give this intensity were measured for every 
engine condition, with precombustion chambers of various 
designs, and also without a chamber. In addition, the engine 
power was measured. Fifteen different precombustion 
chambers were tested in this manner. Some of these were 
tested in different positions obtained by turning the chamber 
around its axis, in order to determine the influence of the 
position of the holes on the gas flow inside the chamber. 
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In the second part of the experiment, the performance of 
the engine with precombustion chambers was tested for 
different spark-advance angles. The following were 
measured: 

a. Compression ratio « as a function of the spark-advance 
angle @, with the knock intensity kept constant at the 
standard value. 

b. Knock intensity, expressed in knockmeter units, as a 
function of the spark-advance angle @, with the compression 
ratios « kept constant. The values of « used for each one of 
the different chambers and for operation without a chamber 
were obtained as follows: for every case, the value of « was 
chosen to give the standard knock intensity when the spark- 
advance angle @ was adjusted to give maximum knock 
intensity. In addition, the knock intensity was measured as 
a function of @, using the value of « that corresponded to 
operation without a chamber. 

c. Engine power, as a function of 6. This was measured 
both for constant knock intensity, and for constant compres- 
$10n ratios. 

d. Indicator diagrams were also taken, so that the character- 
istics of the combustion curves obtained with and without 
precombustion chambers could be compared. 


Results of the experiments 

Table 1 shows the values of the compression ratio « with 
the engine working with different types of precombustion 
chambers and with standard knock intensity, with a spark- 
advance angle 6=13 deg. This value of @ is the standard 
ignition setting for engine operation without a precombustion 
chamber and under the conditions specified for the Research 
Method. The mixture used in these experiments was rich 
also as specified for the Research Method, that is, the fuel-air 
ratio was adjusted for maximum knock intensity. Under 
these conditions, it was found possible to increase the 
compression ratio from «=6-21, without precombustion 
chamber, to «=7-11, with chamber No. 12b. As « was 
increased, the power and efficiency decreased, and in order 
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Fig. 14. Octane numbers required, plotted as a function of spark advance 
angle: a for normal operation, b and c with precombustion chambers 


to compare the performance for operation with a chamber 
with that for operation without a chamber, the values of the 
mean effective pressure p- are also shown in the Table. A 
discussion on the subject of optimum compression ratios 
has been given elsewhere.’ 

In Table 2 are shown the values obtained for engine 
operation under the conditions already described, but with 
the precombustion chambers that gave the most significant 
results. The Table also shows the values of the necessary 
octane ratings for a constant value of 6-21 for «. 

To demonstrate the possibility of increasing the compres- 
sion ratio « and at the same time changing #, when pre- 
combustion chambers are used, the following experimental 
curves were obtained, Fig. 13: 

a without precombustion chamber. 

b with chamber la. 

c with chamber 9. 

The knock intensity was kept constant, at the standard 
value. From these curves, corresponding curves can be 
derived to indicate the octane ratings necessary, and these 
are shown in Fig. 14. 

As can be seen from the curves, good results can be obtained 
with engine operation at large values of @. For instance, for 
6 =21 deg., precombustion chamber No. 9 reduced the neces- 
sary octane rating by 15 units. Accordingly, the compression 
ratio « could be increased from 6-2 to 7:57 if the octane 
rating is not reduced. For @=5 deg, the necessary octane 
rating and « remained approximately at the same values as 
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Experimental results for precombustion chambers 
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The experimental conditions were: Standard knock intensity of 55, Research 
Method, for standard spark-advance angle of 13 deg and standard fuel-air 
ratio of 1‘5in. The fuel was Ethyl cracking petrol with nominal octane 
number, RON, of 82. 
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those corresponding to engine operation without pre- 
combustion chamber. In the experimental work the in- 
fluence of @ on the knock intensity was greater than it would 
be in actual practical use of the engine. This is because of 
the characteristics of the test engine used and as well as 
because the Research Method test conditions were adopted. 

Fig. 13 also shows curves of the mean effective 
pressure p, as a function of spark advance angle , for the cases 
a,b,andc. The curves show that, for large values of @, the 
reduction of p, was considerable: it was in fact more than 
10 deg. 

In the course of the experiments, slight reductions of 
Pp.» 1 to 3 per cent, were obtained with precombustion 
chambers that permitted an increase in the compression 
ratio « from 6-21 to 6°61 and 6-68, for standard spark- 
advance angles. This can be seen from the Tables. As has 
been already mentioned, the engine was operated on a rich 
mixture, according to the Research Method. In other 
experiments, where lean mixtures were used, an increase in 
engine efficiency was obtained, but this phase of the problem 
must be dealt with separately. 

Curves of the knock intensity obtained for engine operation 
with a constant engine compression ratio « are reproduced 
in Fig. 15. The curve a corresponds to operation without a 
precombustion chamber. Curves 6 and c were obtained with 
chamber la. For curves a and c, the compression ratio « 
was 6:2, while, for the curve 6, it was 6-6. Fig. 16 shows the 
values of p, corresponding to the curves a and c of Fig. 16. 
The curves for other precombustion chambers in general 


TABLE II 
Experimental results for certain precombustion chambers 
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Compression No.. | . " 
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Standard knock intensity of 55, Research Method. Fuel as for Table I. 


exhibit the same characteristics. It must be stressed that, 
for the experiments discussed, a significant reduction of the 
knock intensity was in many instances obtained with only a 
slight reduction of power, Table 2. 

These results can be explained in the following manner: 
The precombustion chamber induces additional mixing of 
the petrol and air, thus causing on one hand, an increase in 
the combustion rate and, on the other, an increase in the 
rate of heat conduction from the gases to the wall of the 
cylinder head. These two phenomena reduce the knock 
intensity in the range of @ used in practice for engine oper- 
ation, that is, in the range for which most of the combustion 
takes place while the piston is not far from the top-dead- 
centre position. 

If most of the combustion takes place while the piston is 
far from top-dead-centre, an increase in the combustion 
rate will produce the phenomena discussed towards the 
beginning of this paper. For this reason, the use of a 
precombustion chamber might not reduce the knock 
intensity for small values of @. 

The reduction of the power produced by the precombustion 
chamber can be explained as follows. When a precombustion 
chamber is used, the heat losses are greater because of the 
increase in conduction to the cylinder head. As is known, 
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Fig. 15. Knock intensity plotted as a function of spark advance angle: 
a normal operation and e=6-2 : 1; b with precombustion chamber and 
«=6°6:1; ¢ with the same precombustion chamber and «=6-2:1 


Fig. 13. Curves, deter- 
mined experimentally, of 
compression ratio and 
mean effective pressure 
as functions of spark 
advance angle: a for 
normal operation, b and 
c for operation with the 
precombustion chambers 
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such heat losses are also obtained with diesel engines using 
precombustion chambers. 

Recently, experiments on spark-ignition engines with 
precombustion chambers have also been made by Nilov’*, 
to obtain a reduction in fuel consumption. In these experi- 
ments, two different types of chambers were used. With the 
first, an additional carburetter and an additional valve, 
operated by a cam-shaft, were employed. The second was 
used with a piston type compressor. Nilov obtained a 
reduction in power and efficiency for rich, stoichiometric 
mixtures, and an increase in efficiency for lean mixtures, 
which is in agreement with the results of the experiments 
described here. It must be stressed again that the pre- 
combustion chambers used by the author are of simple 
construction, and require no engine modifications or 
additional apparatus, and yet they give a considerable 
reduction of the knock intensity. 


General conclusions 

On the basis of the experiments, it can be stated that the 
use of precombustion chambers on spark-ignition engines 
gives a considerable reduction of the knock intensity. These 
results depend on: 

a. Proper construction of the chamber for the type of 
engine used, and 

b. Amount of the spark-advance angle @. 

It was found that, within the range of @ generally used in 
engine operation, reduction of the knock intensity by means 
of a precombustion chamber is more significant for large 
than for small angles. For angles of @ smaller than those 
generally used, the precombustion chamber is liable to 
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Fig. 16. Iso-compression-ratio curves showing mean effective pressure 


as a function of spark advance angle: a normal operation; ¢ with a 
precombustion chamber installed in the cylinder of the engine 


produce insignificant results, and may even cause an increase 
in the knock intensity. Whenever a precombustion chamber 
is used, the spark-advance must be different from that for 
regular engine operation. If necessary, the knocking can be 
eliminated by increasing the angle @, instead of by decreasing 
it. 

In the experiments described, a decrease in power and 
efficiency, at rich mixtures, took place when a precombustion 
chamber was used. However, for many of the precombustion 
chambers, this decrease was small, 1 to 5 per cent. It is to be 
expected that, if more refined designs of chamber are used, 
this decrease of power and efficiency will be obviated, or 
that the power and efficiency may even increase. But to 
attain this, more experiments with precombustion chambers 
must be carried out, using different types of engines. It is 
also necessary to determine, for every type of engine, the 
optimum spark-advance angle for any given type of pre- 
combustion chamber. 

The author wishes to acknowledge the aid of Mr. J. Gildor 
and Mr. W. Karfunkel, who helped in the experimental 
phase of the work. 
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Stud Welding 


A NEW power source for stud welding has been introduced 
by Crompton Parkinson (Stud Welding) Ltd. Designated 
the TRS3, the new unit is designed to provide all types of 
Crompton Parkinson stud welding equipment with the D.C. 
power required for the stud weiding of ferrous attachments 
of 2 in diameter or less. This power source is claimed by 
the manufacturers to provide almost noiseless operation, 
good arc stability, high power factor on load and high 
electrical efficiency. 

An alternative version of the new unit, designated the 
TRS3C, is available for use where stud welding of non- 
ferrous as well as ferrous materials is required. It is basically 
the same as the standard TRS3 but has an in-built C type 
regulator. Both these rectifiers are on wheels and of compact 
dimensions, with a weight of little over 400 Ib. 





Lightweight Amphibian Truck 


Chrysler Corporation and Reynolds Metals Company Collaborate in Development of 


an Aluminium, 8 x 8, 2}-tonner for the U.S. Army 


Wir its current commitments, the U.S. Army is 
faced with global logistical problems. Its surface transport 
equipment must be capable of operating over any terrain, 
in any part of the world, and under any climatic conditions. 
In view of the quantities required, large-scale production 
facilities must be in existence and capable of rapid expansion 
since, in emergency, wastage is likely to occur at a high rate. 
Obviously, the range and quantity of spares required to 
maintain vehicles in the field is of major importance as a 
world-wide service must be organized. 

Concepts of conditions in any war in the foreseeable 
future differ radically from those obtaining in the past. 
Tactical missiles will, it is thought, extend the depth of a 
battle line from the earlier 5 miles to about 150 miles. 
Consequently, while a vehicle must have a good road per- 
formance it must also be able to travel over rough country 
or in devastated areas. Further, it must not be held up by 
natural water barriers and should not be dependent on 
fords or bridges, which inevitably constitute bottlenecks 
and are targets for enemy fire or attack. 

Always an important consideration in battle, time is 
likely in the future to be a critical factor. It follows that, to 
be effective, men and materials will have to be transported 
long distances or over devastated or contaminated areas in 
the shortest possible time. Therefore, the vehicles and 
equipment, like the men, must be transported by air and, 
if necessary, parachuted from the air. 

Against the background of these, and other, formidable 
requirements, the U.S. Army authorities framed a speci- 
fication and awarded a contract to the Chrysler Corporation 
to develop a 2}-ton truck to replace the current standard 
Army vehicle of that capacity. To the credit of all concerned, 
a truly remarkable vehicle designed to meet the specification 
has been tested and, earlier this year, demonstrated under 


simulated operational conditions before the competent 
military authorities. Fully detailed particulars of the 
vehicles have not yet been released but the information at 
present available merits consideration. 

In the early stages of project design a number of major 
decisions were made. (1) To ensure minimum gross weight, 
the fullest use be made of aluminium in construction. 
(2) While basically a land vehicle, the truck to be amphibious. 
(3) Although wheeled for good road performance, the 
unit ground pressure not to exceed that of a comparable 
tracked vehicle. (4) For cross-country performance, fully 
independent suspension, all-wheel drive, and power steering 
be incorporated. (5) To save initial expenditure and time 
and to minimize hazards in the future production of vehicles 
and spares, the widest use be made of standard commercially- 
produced mechanical units such as engines, transmissions, 
drive shafts, axles, and other components. 

Participation of Reynolds Metals Co. in the project dates 
from November 1957. Dimensions and loadings stipulated 
by Chrysler project engineers were received by specialists 
of that company, who then provided design suggestions 
and metal specifications for a “‘unitized’’ body and chassis 
and for other component parts. Interlocking extrusions 
were adopted for the flooring of the body, and extruded 
sections were also used for longitudinal members, side-rails, 
and cross members. Sheet metal was used for side panelling 
and for various other parts. Both welding and riveting 
were employed in construction. The test model illustrated 
embodies about 1,700 lb of Reynolds aluminium. 

Floatability with a full-capacity load for amphibious 
operations is provided by the hull-type construction of the 
unitized body and chassis. With suitable auxiliary equip- 
ment—winch or marine propeller—the vehicle can be 
winched or propelled across a river under its own power. 


The new lightweight truck, shown ranged alongside a standard U.S. Army 24-tonner, weighs less fully loaded than the current vehicle unladen 
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Independent torsion bar suspension on each of the eight driven wheels gives the truck an excellent cross-country performance. 
These views show the vehicle climbing up from the strand after crossing a lake 


steering system actuates the front four wheels. 


Alternatively, it can be propelled by a standard, com- 
mercially built, outboard motor mounted on the tailgate; 
towed by a powered boat; or towed by a helicopter. Inci- 
dentally, this hulled construction is expected to lead to a 
substantial reduction in maintenance costs. Engine, trans- 
mission units, drive shafts, brakes, and axles are all contained 
within the hull and are thus protected against grit, mud, 
and water. Such protection will extend the periods between 
necessary servicing and prolong the life of the components. 

The saving in weight effected by the use of aluminium 
and the unitized construction of body and chassis makes 
it possible for the truck to carry a payload in higher pro- 
portion to its weight than is possible with more conventional 
vehicles. On cross-country operations it can carry a load 
approximately two-thirds of its weight as compared to 
one-third to one-half in the case of vehicles in current use. 
Probably, the most striking feature of this aspect of weight 
saving is that the new truck fully laden weighs less than 
the currently standard U.S. Army truck, of similar capacity, 
in the unladen condition. 

The decision to design the vehicle so as to make use of 
existing facilities for the production of the standard Chrysler 
361 in® (5,916cm*) capacity, 8-cylinder engines, trans- 
mission units, drive shafts, and axles, will reduce by many 


Shown here equipped as a troop 
carrier, one of a number of 
versions, the new aluminium 
amphibian truck was demon- 
strated recently before United 
States Army officials 
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A power-assisted 


millions of dollars the cost that otherwise would confront 
the U.S. Government for such facilities and the necessary 
tooling. In general, the manufacture of the new vehicle 
can readily be adapted to commercial techniques and 
processes. 

Designed for operation over virtually any terrain, the 
truck has eight wheels, all driven, with independent sus- 
pension by torsion bars all round. Steering on the front 
four wheels is power-assisted for ease of control. This 
gives it the cross-country versatility of a tank or a fully 
tracked carrier. The wheels are shod with wide-section, 
low-pressure tyres and the specific ground pressure is 
lower than that of any tank and of many track-laying vehicles. 
Nevertheless, maintenance costs are substantially lower and 
the truck can also operate at normal highway speeds; an 
advantage not possible with any track-laying vehicle. 

Unladen, the truck weighs 8,600 1b, approximately half 
the weight of the U.S. Army’s present standard 2}-tonner. 
In overall length it is about 2 ft 6 in shorter and in height 
somewhat lower. Its lightness and compactness make it 
readily transportable in existing military cargo aircraft. 
Thus, it can be flown rapidly to distant strategic areas 
and, if necessary, parachuted on reaching its destination. 

Functionally, it will be a multi-purpose vehicle. With 





The fully laden vehicle can float. It may be propelled under its own 
power or by an outboard motor, or towed by a boat or a helicopter 


suitable modification of the body configuration it will serve 
as a troop carrier, cargo carrier, fuel or water tanker, missile 
launcher, ambulance, or mobile crane. The unusually 
high order of interchangeability of parts and components 
will make possible a substantial reduction in the number of 
spare parts required for servicing. It is estimated that the 
number of spare part items currently required on a world- 
wide scale for servicing comparable vehicles can be reduced 
by 33 per cent. 

As regards the impact made by the new truck on the 


U.S. Army authorities, it needs only to be reported that the 
Chrysler Corporation is currently engaged in the develop- 
ment of a 6X6, 14-tonner and a 4X4, l-tonner. These will 
be on precisely similar lines and incorporate, as far as is 
practicable, the same components in order to complete a 
“family” of vehicles for military purposes. 

In what may fairly be described as a revolutionary change- 
over by the U.S. armed forces to lightweight, airborne, 
low-maintenance equipment to meet future requirements, 
aluminium figures to an unprecedented extent. Aluminium 
armour plate can give good protection but at considerably less 
weight than steel armour. Further, aluminium has a “‘shorter 
half-life’. In other words, it retains radiological con- 
tamination for a shorter period of time than many other 
materials. Several military vehicles of outstanding interest 
have been developed. 

An instance of how weight-saving by the use of aluminium 
is turned to great effect in armoured vehicles is shown by 
the M-113 aluminium-armoured personnel carrier; a fully 
tracked, enclosed vehicle. Compared with the M-59, its 
steel-armoured predecessor, weight is reduced from 21 to 
10 tons, range is extended from 120 to 200 miles, speed is 
increased from 32 to 40 m.p.h., and fuel consumption 
rate from 1-0 to 2-6 mile/gal. 

The greatly reduced weight of the vehicle has enabled it 
to be powered by one instead of two engines, with a resulting 
saving in maintenance. Overall it is shorter, narrower and 
lower, yet can carry the same infantry squad of twelve 
combatants plus the driver and the commander. It can be 
carried in a cargo aircraft, can be parachuted to a battlefield 
area, and can negotiate inland waterways. The aluminium 
armour will give some protection against the heat and 
blast of atomic explosions as well as of conventional ones. 


New British Cars 


RECENTLY 


SUMMARY OF THE NOTEWORTHY 


Austin Healey 


Duane recent years, the handsome Austin Healey 
sports car has established itself firmly by virtue of its alliance 
of high performance with tractability and good behaviour on 
the road. These qualities should be enhanced on the latest 
version, known as the Austin Healey 3000. As the name 
suggests, a major change in the specification is the installation 
of a 3-litre engine in place of the 2-6-litre unit employed on 
the superseded model 100-Six. To match the increased 
road potential with greater stopping power, Girling disc 
brakes replace drum brakes on the front wheels. Two 
basically similar open bodies will be available, one 2 two- 
seater and the other an occasional four-seater. 

As before, the six-cylinder engine is based on the familiar 
B.M.C. Series C unit. While the stroke of this remains at 
88-9 mm, however, the bore has been increased from the 
previous 79-4mm to 83-34mm, giving a swept volume of 
2,912 cm*® as against 2,639 cm*; as a result of this change, 
the stroke: bore ratio has been reduced from 1-12:1 to 
1:07: 1. The standard compression ratio has been raised 
from 8-5: 1 to 9-03: 1. There has been no alteration to the 
four-bearing crankshaft, nor to the automatically tensioned 
chain drive to the camshaft, which actuates the vertical 
overhead valves through a conventional arrangement of 
push rods and rockers. Also virtually unaltered from that 
of the 100-Six, the cylinder head differs from that of the 


270 


FEATURES OF 


INTRODUCED VEHICLES 


3000 


In appearance, the Austin Healey 3000 closely resembles its predecessor 


standard Series C engine in not having an integral inlet 
manifold. Instead, a cast aluminium manifold, feeding 
individual inlet ports, is bolted to the head. This manifold 
carries two S.U. semi-downdraught HD6 carburettors, which 
are fitted with pancake type air filters. The carburettors 
are shielded by a plate from direct heat radiation from the 
two three-branch exhaust manifolds, each of which has its 
own outlet pipe and silencer. 

A modified bath tub form of combustion chamber, 
embodying Weslake patents, is employed. Because the main 
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object of the increase in swept volume was to improve the 
torque rather than the power output, no change has been 
made to the sizes of the valves and ports. The new engine 
has a maximum gross power output of 130b.h.p. at the 
moderate speed of 4,750 r.p.m., equivalent to 44-7 b.h.p/litre. 
Its maximum gross torque is 175 lb-ft at 3,000 r.p.m., so 
the b.m.e.p. is 149 lb/in®. For the 2-6-litre Austin Healey 
engine, the respective figures were 117 b.h.p., 149 lb-ft and 
140 Ib/in*, at the same speeds. It is therefore noteworthy 
that, although the swept volume has increased by just over 
10 per cent, and has resulted in an 11 per cent rise in power 
output, the improvement in maximum torque is over 17 per 
cent. This reflects the rise of about 6} per cent in the 


The clean lines of the body are apparent 
in this view. Disc type front brakes have 
been adopted as standard, but the wire 
wheels are an extra. Also available at 
additional cost is a detachable hardtop, 
constructed of glass reinforced plastics 


b.m.e.p. figure. According to the makers, this increase 


is not the result of any special development work, but is 
attributable to a more satisfactory ratio of piston area : valve 


opening area. 

The ratio of connecting rod length : stroke is 1-89 : 1, and 
the mean piston speed at maximum b.h.p. is 2,770 ft/min. 
At maximum torque, the speed is 0-63 of that at maximum 
power. A relatively flat torque curve is indicated by the 
ratio of 1-185: 1 between the maximum torque and the 
torque at maximum power. The minimum brake specific 
fuel consumption is satisfactorily low at 0-505 pt/b.h.p-hr. 
Other performance criteria of interest are the figures of 
2:56 b.h.p/in? piston area, 0-214 b.h.p/lb engine dry weight 
and 116°5 b.h.p/ton vehicle kerb weight. 

In the Borg 2d Beck clutch, a friction area of 2 39 in? 
is afforded by tu.e 10 in diameter plate. To withstand the 
higher torque output of the new engine, the four-speed gear 
cluster has been strengthened by an increase in diametral 
pitch. Also, first, third and reverse ratios have been raised 
and second has been lowered. The actual ratios are |: 1, 
1-309: 1, 2:°053:1 and 2-93:1, with 3-78:1 reverse, 
whereas those previously used were 1 : 1, 1-333: 1, 1-913: 1 
and 3-076: 1, with a reverse of 4-176: 1. The higher third 
gear will probably be beneficial on the road, and the additional 
engine torque will more than cope with the alteration to 
bottom gear. Although second gear now appears to be 
undesirably low, in that it is closer to bottom gear than to 
third, it is often difficult to obtain the optimum spacing of 
the intermediate ratios without recourse to a non standard 
diametral pitch. There is synchromesh on second, third 
and top gears, and the gear change is controlled by a short, 
central lever of remote control type. 

Laycock-de Normanville overdrive can be supplied as an 
optional extra and, when it is fitted, a final drive ratio of 
3-91 : 1 is employed instead of the standard ratio of 3-545 : 1. 
The overdrive step-up is 0-822 : 1 and it is effective on third 
gear as well as top, giving an overdrive third ratio of 1-076: 1. 
This is so close to direct top gear that its only merit would 
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appear to be its virtually instantaneous engagement, by 
means of the switch, from normal third—useful during 
high-speed overtaking. The propeller shaft is of the conven- 
tional open type, and the hypoid-bevel rear axle has three- 
quarter floating half-shafts. With the standard axle ratio, 
the speed in top gear per 1,000 engine r.p.m. is 20-9 m.p.h. 
Where overdrive is fitted, the corresponding speeds are 
18:94 m.p.h. in direct drive and 23-1 m.p.h. in overdrive. 
Although the unladen weight distribution of the two- 
seater is almost balanced at 52 per cent on the front wheels 
and 48 per cent on the rear wheels, the occupants are seated 
to the rear of the car’s centre of gravity and the fuel load 
may be up to 12 gallons. Also, as will be described later, 


the four-seater has an overhung stowage of the battery 
and spare wheel, in addition to its inevitably more rearward 
disposition of the centre of gravity of its full passenger load. 
To avoid oversteer as a result of this bias of weight distribu- 
tion towards the rear wheels, a degree of roll understeer is 
induced by mounting the semi-elliptic rear springs lower 
at the front than at the rear. 

In the normally laden condition, the rear springs have a 
slight negative camber. The axle is located laterally by a 
Panhard rod, and spring movement is controlled by lever 
type hydraulic dampers. A spring rate of 156 lb/in is used 
at the rear, and the suspension periodicity with the vehicle 
unladen is 94c/min. The roll centre height is 9} in, and 
the roll stiffness is 2,020 lb-in/deg. 

For the front suspension, a double transverse wishbone 
layout is employed, in conjunction with coil springs, lever 
type dampers and an anti-roll bar. The figures for spring 
rate, periodicity, roll centre height and roll stiffness are 
respectively 66:5 lb/in, 89 c/min, 4 in and 6,990 lb-in/deg. 
A cam-and-peg type steering gear, with a reduction of 14: 1, 
is fitted; the three-piece track rod and slave lever layout con- 
forms with normal practice. Lock to lock movement of 
the front wheels involves approximately three turns of the 
steering wheel, and the turning circle is 35 ft. 

The Girling rear brake installation of the 100-Six model, 
with its 11 in diameter drums and 2} in lining width, is 
unchanged on the new car. As would be expected, a leading 
and trailing shoe layout is employed. The front brakes have 
discs of high-grade cast iron; they are of 11} in diameter and 
? in thick. Each caliper unit incorporates a hydraulic cylinder 
on each side of the disc, actuating a segmental friction pad 
of the quickly detachable type. The total area of the two 
pads is 8-5 in*, and a self-adjustment feature is incorporated, 
so that wear is compensated for automatically. Of the total 
braking effort applied by the master cylinder, 57-4 per cent 
is applied to the front wheels and 42-6 per cent to the rear 
wheels. Ventilated, steel disc type wheels are standard 
equipment, but centre-lock wire wheels are available at 
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extra cost; in each case, the wheels have 15 in diameter rims 
and are fitted with tyres of 5-90 in section. 

There have been no changes of any magnitude to the 
partially integrated chassis and body construction. The frame 
is based on two full-length, box-section members, relatively 
close together and almost parallel in plan. Ahead of the 
power unit is a box-section cross member that supports the 
front suspension. Behind the gearbox is a cruciform member, 
also of box section, and at the rear of the longitudinal 
members is another cross member carrying the shackles 
of the rear springs. The front eyes of the springs are attached 
to outriggers which, together with further outriggers in line 
with the clutch housing, form supports for the body side 
rails. Made in two pieces, the floor is welded to the longitu- 
dinal members and the side rails, which are made into box 
section by the lower sides of the body. 

The scuttle, wheel arches, door sills and body framing 
all form part of the basic unitary structure. To facilitate 
repairs, the wings are detachable and, like the doors, bonnet 
and boot lid, are of steel. A considerable saving in weight 
is effected by the use of aluminium for the rest of the body, 
namely, the front and rear sections of relatively simple 
shape between the wings. The bonnet lid is hinged at the 
rear edge and embodies a small raised air intake opening 
near the front, to assist ventilation of the engine compartment. 

On both bodies, separate bucket type front seats are 
provided. The rear seats of the occasional four-seater version 





have separate pans and cushions but a common squab. On 
this model, the spare wheel is housed horizontally on the 
floor of the boot, and the 12-volt battery is stowed in the 
same compartment, behind the right-hand wheel arch. The 
two-seater, however, has its spare wheel mounting on the 
box over the rear axle, and the two 6-volt batteries are 


contained within this box. On the transmission tunnel, 
between the front seats, is a padded armrest. 

The removable hood is of p.v.c.-coated fabric and embodies 
a large plastics rear light; the hood sticks also can be com- 
pletely detached if desired. A tonneau cover, of similar 
material to the hood, and detachable side lights are standard 
equipment. The side lights have polished aluminium 
frames and each comprises two Perspex panels, one fixed 
and one sliding. For each type of body, a removable hardtop 
of glass reinforced polyester resin is available at extra cost. 
It embodies a wrap-round, three-piece rear light of moulded 
Perspex. Other optional items in the specification include 
a heater and a radio set. 

In the specification data panel will be found the principal 
dimensions of the car. The ratio of wheelbase : mean track 
is 1-87: 1 and that of wheelbase : overall length is 0-584 : 1. 
This ratio is greater than the appearance of the vehicle 
suggests, because of the appreciable projection of the 
bumpers and overriders beyond the body. The relatively 
small lateral overhang of the body is indicated by the ratio 
of mean track : overall width of 0°816: 1. 


Wolseley 6/99 


ITH the introduction of the Wolseley 6/99, the 

association of Pinin Farina with the British Motor 
Corporation has been extended to embrace the larger 
type of car. The new model, a commodious 2-9-litre 
vehicle of modern appearance, supersedes the 6/90; its 
resemblance to the 1}4-litre 15/60, announced in December 
1958, is sufficiently marked to make it instantly recognizable 
as a Wolseley. Like the smaller car, the 6/99 is of unitary 
construction, and the basic layout follows orthodox lines. 
The power unit is the new B.M.C. Series C engine with an 
increased bore, from which was developed the Austin Healey 
engine described in a preceding section of this article. 

A departure from tradition is the choice of a three-speed 
gearbox on the standard model, with synchromesh on all 
forward gears. Five forward ratios are provided, however, 
by the use of an overdrive unit, effective on top and second 
gears. Automatic transmission is available as an optional 
extra. The rapidly increasing popularity of the disc brake 
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is reflected in its adoption for the front wheels of this vehicle. 

As has already been indicated, the increase in the capacity 
of the six-cylinder Series C engine, from 2,637 cm’ to 
2,912 cm*, has been obtained by enlarging the bore from 
79-4 mm to 83:34 mm. The version installed in the Wolseley 
has the standard cylinder head, with bath tub type com- 
bustion chambers and an integral, water jacketed inlet 
manifold. Fitted to the manifold are two S.U. H4 horizontal 
carburettors, connected by a cast aluminium duct to the 
oil-bath air filter. Fuel is delivered by two S.U. PD 
electric pumps mounted on the rear face of the front wall of 
the boot. Although this arrangement has been criticized 
in the past, on account of the audibility of the pumps to 
the passengers in the rear seats, it has the advantage of 
virtually eliminating the risk of vapour lock, because the 
pumps are in a relatively cool place and are pushing, not 
sucking, the fuel. Moreover, if the carburettor float chambers 
are empty, after a long period of standing, the pumps begin 


Styled by Pinin Farina, the new 
2-9-litre Welseley 6/99 bears a 
marked resemblance to the 15/60 
model imroduced late last year 
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to fill them immediately the ignition is switched on. The 
use of two pumps provides a useful safeguard: in the event 
of failure of one, the delivery rate of the other is sufficient 
for two-thirds throttle to be maintained. 

Whereas the standard compression ratio is 8-3: 1, the 
alternative of 7-2 : 1 is available for certain overseas countries 
where the fuel quality is low. With the higher ratio, the 
maximum gross power output is 112 b.h.p. at 4,750 r.p.m.; 
and with the lower ratio, the output is reduced to 109 b.h.p. 
These powers are equivalent to 38-5 and 37-5 b.h.p/litre. 
On the basis of the higher output, the b.h.p/in’ piston 
area is 2:21, and the b.h.p/lb engine weight and b.h.p/ton 
vehicle kerb weight are respectively 0-187 and 73-5. 

The mean piston speed and the ratios of stroke:bore and 
of connecting rod length: stroke are as detailed for the 
Austin Healey 3000. Again on the higher compression 
ratio, the maximum gross torque is 158 lb-ft at 2,000 r.p.m. 
The ratio of speed at maximum torque : speed at maximum 
b.h.p. is thus 0-42: 1, and the ratio of maximum torque : 
torque at maximum b.h.p. is 1:28: 1. At maximum torque, 
the b.m.e.p. reaches the satisfactory figure of 134 lb/in’. 

With the standard, manually controlled transmission, 
the drive is transmitted by a Borg and Beck single-plate 
clutch. It has a diameter of 10in and a friction area of 
2x39 in*; hydraulic actuation has been retained. The 
gearbox is controlled by a lever on the steering column. 
Entirely new synchromesh mechanisms, of the baulk ring 
type, are embodied. The ratios are 1:1, 1-65:1 and 3-1:1, 
with a reverse of 3°01: 1. A push-pull handle, below the 
facia, actuates the hydraulic control of the Borg-Warner over- 
drive unit. Since this unit provides a step-up of 0-7: 1, 
the overdrive ratio in second gear is 1-16: 1, which seems 
to be rather close to the normal top gear ratio. 


The optional automatic transmission is the familiar 


Borg-Warner unit, on which there are a low and an inter- 
mediate ratio, variable by means of a hydraulic torque 
converter, and a direct-drive top gear. A hydraulic control 
system changes the ratio as required by the speed and load 
conditions. An open propeller shaft drives the hypoid-bevel 
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Lockheed disc brakes 
have been adopted for 
the front wheels. The 
cast iron discs have 
a diameter of 10-8 in 
and are 4 in thick 


three-quarter floating rear axle. The final drive ratio is 
3-9: 1 with the normal transmission and 3-545: 1 with the 
automatic unit. In top gear, the road speeds per 1,000 
engine r.p.m. are 20.97 m.p.h. for the automatic model, 
and 19-02 and 27:25m.p.h. in normal and overdrive for 
the other. 

An orthodox rear suspension layout of semi-elliptic 
springs is employed, and their movement is controlled by 
lever type dampers. Less usual on a car of this kind is the 
use of an anti-roll bar at the rear as well as at the front. 
This is indicative of a well balanced weight distribution 
and therefore basically sound conditions for good handling 
characteristics. The front suspension is by coil springs 
and double transverse wishbone links, the upper wishbones 
being mounted on the spindles of the lever type dampers. 
A spring rate of 185 lb/in is specified at the rear, and the 
corresponding figure for the front is 180 lb/in, measured at 
the wheel. The respective periodicities, unladen, are 76 
and 102 c/min. 

A steering gear of cam-and-peg type is employed in 
conjunction with a conventional three-piece track rod and 
slave lever assembly. The ratio of the gear is 20: 1. Move- 
ment of the wheels from lock to lock requires four turns of 
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Suspension 

Front Double transverse wishbones 
and coil springs, with lever type 
Stroke 88-9 mm dampers and anti-roll bar 

Swept volume 2,912 cm?® Rear Semi-elliptic springs, with 


Engine 
Number of cylinders 6 
Bore 83-34 mm 


Engine Rear axle 

Number of cylinders 6 Type Three-quarter floating, with 
Bore 83-34 mm hypoid-bevel reduction 

Stroke 88-9 mm Ratio standard 39:1 

Swept volume 2,912 cm automatic 3545: 1 
Maximum b.h.p. (gross) 112 at 


Maximum b.h.p. (gross) 130 at Panhard rod and lever type dampers 
4,750 r.p.m 

Maximum b.m.e.p. 149 Ib in*® 
Maximum torque 175 ib-ft at 

3,000 r.p.m. 

Compression ratio 9-03: 1 
Crankshaft Four-bearing, forged 
steel 

Valves Push rod operated overhead 
valves; KE965 exhaust valves 
Combustion chamber type Modified 
bath tub with vertical valves 
Carburettors Two S.U. HD6, semi- 
downdraught 

Fuel pump S.U. electric 

Dry weight 608 Ib 


Transmission 
Clutch Borg and Beck single dry 
plate, 10 in diameter 
Gearbox type Four forward speeds, 
with synchromesh on second, third 
and fourth 
Gear ratios 
Normal Overdrive 
fourth Bea 0-822: 1 
third 1:309:1 1076:1 
second 2-053: 1 
first 2:93: 1 
reverse 3:78: 1 
Dry weight, with clutch bell housing 
standard 79 lb 
with overdrive 116} Ib 
Propeller shaft Open, with needle 
roller bearing universal joints 


Rear axle 
Type Three-quarter floating, with 
hypoid-bevel reduction 
Ratio standard 3-545 : 1 
with overdrive 3-91 : 1 


Steering 

Make and type Cam Gears cam- 
and-peg 

Ratio 14:1 

Turning circle 35 ft 

Turns from lock to lock 3 approx 


Brakes 
Front Girling hydraulic, disc type, 
11} in diameter 
Rear Girling hydraulic, drum type, 
ll in diameter; shoe width, 2} in; 
mechanical actuation by hand brake 
Distribution of braking effort 

front 57-4 per cent 

rear 42-6 per cent 


Wheels and tyres 
Wheel type Ventilated disc, steel, 
with five-stud attachment. Centre- 
lock wire type optional extra 
Tyre size 5.90—15.00 in 
Pressures front 20 Ib/in 

rear 23 Ib/in® 


Dimensions 
Wheelbase 7 ft 8 in 
Track, front 4 ft 0} in 
Track, rear 4 ft 2 in 
Ground clearance 4} in 
Overall length 13 ft 14 in 
Overall width 5 ft 0} in 
Overall height 4ft 2in with hood 
raised 
Kerb weight, with overdrive and full 
fuel tank 
two-seater 2,498 lb 
four-seater 2,483 Ib 


4,750 r.p.m 

Maximum b.m.e.p. 134 Ib in 
Maximum torque 158 tb-ft at 
2,000 r.p.m 

Compression ratio 8:3: 1 
Crankshaft Four-bearing, forged 
steel 

Valves Push rod operated, over- 
head, vertical 

Combustion chamber type Bath tub 
Carburettors Two S.U. H4, 
horizontal 

Fuel pump Two S.U. PD electric 
Dry weight 598 Ib 


Transmission 
Clutch Single dry plate, 10 in 
diameter, with standard trans- 
mission only 
Gearbox type Three-speed, with 
synchromesh on all forward ratios; 
Borg-Warner overdrive Borg- 
Warner automatic transmission 
optional 
Gear ratios, standard 
Normal Overdrive 
third 1:1 07:1 
second 165:1 1-16: 1 
first a1: 1 
reverse 301: 1 
Gear ratios, automatic 
intermediate 1-435 
low 2:309: 1 
reverse 2:005: 1 
torque converter range 2:15: 1 
Dry weight 
standard 132 Ib 
Propeller shaft Open, with needle 
roller bearing universal joints 


Suspension 

Front Double transverse wishbones 
and coil springs, with lever type 
dampers and anti-roll bar 

Rear Semi-elliptic springs, with 
lever type dampers end enatcell bar 


Steering 

Make and type Cam Gears cam- 
and-peg 

Ratio 20:1 

Turning circle 40 ft 

Turns from lock to lock 4 


Brakes 

Front Lockheed hydraulic, disc 
type, 10-8 in diameter 

Rear Lockheed hydraulic, drum 
type, 10 in diameter; shoe width, 
3 in 


Wheels and tyres 
Wheel type Ventilated disc, steel, 
with five-stud attachment 
Tyre size 7:00—14 in tubeless 
Pressures, fully laden 

front 28 Ib in’ 

rear 28 Ib in* 


Dimensions 

Wheelbase 9 ft 

Track, front 4ft 58 in 

Track, rear 4 ft 5} in 

Ground clearance 6% in 

Overall length 15 ft 8 in 

Overall width 5 ft 84 in 

Overall height 5 ft 0 in 

Kerb weight, with full fuel tank 
standard 3,421 ib 
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The boot of the 6/99 
is unusually capacious 
and the tail fins are 
restrained in styling 


the steering wheel and the 40 ft turning circle is probably 
reasonable for the size of vehicle. 

As indicated earlier, drum and disc brakes are employed, 
the system being of Lockheed manufacture. At the rear, a 
leading and trailing shoe layout, in 10 in diameter drums, 
has been adopted, and the lining width is 3in. Discs of 
10-8 in diameter and 4 in thickness are employed on the 
front wheels and, because of the weight of the car and the 
absence of self-servo effect with disc brakes, the pedal 
effort is augmented by a vacuum servo. For changing the 
friction pads, the calipers can be withdrawn on removal 
of the two mounting bolts. 

The pistons of the disc brakes embody a means of self 
adjustment, and another interesting feature of the braking 
system is the use of a pressure limiting valve in the fluid 
line to the rear brakes. This reduces the risk of the wheels 
locking under heavy retardation. When the valve closes, at 
a predetermined pressure, any additional pedal effort is 
transmitted to the front brakes only. The vacuum servo 
unit is of the Lockheed suspended vacuum type; it has a 
diameter of 6{ in and incorporates a control valve to main- 
tain proportionality between the pedal and braking efforts. 
A feedback arrangement ensures a satisfactory feel to the 
pedal. Between the servo unit and the inlet manifold is a 
vacuum reservoir with a non-return valve, to give full 
braking power if the engine stops. 

Normal B.M.C. unitary methods are followed in the 
construction of the body. The side members run the full 
length of the shell and are welded to the floor, which is 
extensively ribbed and embossed for stiffmess. At the 
front is a sturdy, fabricated cross member that carries the 
suspension. As on the 15/60, the Farina-styled lines are 
characterized by a shallow roof pressing, a large boot, 
tail fins and a small peak over the rear light. The frontal 
grille, of traditional Wolseley shape, is deeper than on the 
14-litre model, so that the bonnet line is above the crowns 


of the front wings, instead of dipping between them. Because 
of the greater breadth of the body in proportion to its height, 
its appearance is better balanced than that of the smaller 
car. The improvement is particularly noticeable from the 
rear, since the wider boot is better suited to the height of 
the fins. These fins have a slightly convex, substantially 
vertical rear edge, instead of the rearwardly raked straight 
line of the 15/60 model. 

Both the windscreen and the rear light are of the double- 
curvature, wrap-round type with similar but opposite 
rakes. Like the side lights, they have stainless steel surrounds. 
The doors are wide, particularly those at the front, which 
are no less than 36} in between the hinge and shut pillars; 
the Wilmot-Breeden Zero-torque locks incorporate safety 
locking devices, which, when in operation, prevent the 
doors from being opened from the inside. Each side light 
has a hinged ventilating panel, and the main glass panels 
wind right down into the doors. The side lamps embody 
the flashing direction indicators and are positioned below 
the headlamps, which are supplemented by matched long- 
range and fog lamps let into the front skirt-panel. Both 
bumpers are taken round the quarters and carry overriders 
of greater depth than those of the 15/60. 

The front seats are of the divided bench type, with 
individual adjustment but a common folding central armrest. 
There is ample leg room in the rear compartment, and the 
rear seat also has a folding central armrest. An additional 
armrest is provided on each door, except that adjacent to 
the driver. Leather is employed for the upholstery of the 
seats. The facia panel is of American burr walnut and the 
instruments are grouped on two circular dials, one on each 
side of the steering column. On the top edge of the facia is 
a resiliently padded roll, which is repeated on the edge of 
the parcels shelf beneath it. In front of the passenger is 
a lockable glove compartment, and another parcels shelf is 
incorporated behind the rear seat squab. Heating and 
demisting equipment is included in the standard speci- 
fication, and there is provision for the installation of a radio. 
The spare wheel is housed in a separate compartment 
beneath the floor of the boot. 

The kerb weight distribution of the Wolseley 6/99 is 
54-6 per cent on the front wheels and 45-6 per cent on the 
rear wheels. For the 6/90, the figures were almost identical, 
54 per cent and 46 per cent. The ratio of wheelbase : mean 
track is 2-02: 1 and, because of the considerable length of 
the boot, that of wheelbase : overall length is 0-575: 1. To 
get the generous seating width, the lateral overhang is 
relatively large, and this is revealed by the ratio of 0-78: 1 
between the mean track and the overall width of the car. 





Cable Testing Set 


TO ENABLE all types of wiring installation to be tested for 
earth leaks up to 3 megohms, Calidec Ltd., 12 to 15 Lupin 
Street, Birmingham, 7, is producing the Type MB portable 


cable testing set. The set can also be used for continuity 
tests and has the advantage over the normal equipment that 
the indication of an earth leak or an open circuit is given 
audibly and visibly, by means of a bell and indicator lamp 
system. There are in fact, two sets of such indicators so 
that testing for both kinds of fault can be investigated 
simultaneously. 

The set is battery operated, to give a quick warming-up 
time, and its circuit embodies a thermionic valve and two 
high-resistance relays. A pressure of 90 volts is applied to the 
circuit under test, and the use of a high resistance, in con- 
junction with this voltage, ensures efficient operation. The 
dimensions of the apparatus are 10} x 6] x 74 in and, since 
it only weighs 9 lb with batteries, it is readily portable. 
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Electronic Tachometer 


AN ELECTRO-OPTICAL tachometer, the Mayer Touro- 
Strob instrument, is to be marketed in Great Britain and 
Northern Ireland by Eric H. Bernfeld Ltd., 282, Kingsland 
Road, London, E.8. It can measure rotational speeds and 
cyclic movements over the range of 200 to 15,000 r.p.m. in 
three stages: 200 to 900 r.p.m., 900 to 3,600 r.p.m. and 3,600 
to 15,000 r.p.m. As its name suggests, the Touro-Strob 
operates on the stroboscopic principle and can be used, if 
desired, as a true stroboscope, with a maximum frequency 
of flashing of 250 c/sec. 

The source of the flashing light is a neon discharge tube, 
and its sharply defined red beam can easily be observed in 
daylight. This instrument is intended for operation on an 
A.C. supply of about 240 volts and 40 to 60 c/sec, and its 
consumption is 25 to 35 watts. The calibration is stated to 
be accurate, after a stabilizing period of 5 minutes, within 
+43 per cent. Details are available from the concessionaires. 
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THE HALLSWORTH MOULDING SYSTEM 


Basic Automatic Units, for Either a Complete Foundry or the Mechanization of Existing Facilities, 


Developed by Rubery, Owen & Co. Ltd. 


Ix the production of light ferrous and non-ferrous 
castings in medium or large quantities, traditional foundry 
conditions have changed but little, except as regards the 
health aspect, in several decades. Production efficiency 
has been raised to some extent by the introduction of 
machines for moulding, squeezing, and stripping, and by 
the use of mechanical conveyors. In general, however, 
such improvements would appear to be simple extensions 
of conventional methods. Major causes of inefficiencies 
in the moulding department, it has been suggested, are 
limitations of floor space and the fact that moulders are 
not infrequently required to carry out subsidiary duties, 
such as pouring, knocking-out, and sand conditioning. 

The Hallsworth system represents a new approach, 
based on the use of relatively small, easily handled, 
moulding boxes and fully automatic equipment where 
desirable and economically justifiable. Flexibility is 
retained in the system so that a number of different 
pattern plates can be used within a single shift without 
requiring more adjustments than can be undertaken by 
a semi-skilled mechanic. Equipment is arranged about an 
automatic moulding machine that sprays, charges with 
sand, edge-tucks, squeezes, removes surplus sand, strips, 
and deposits the mould on a conveyor track ready for 
assembly. This sequence is carried out on a four-station 
machine served by a number of ancillary appliances keyed 
to the operational sequence. 


Historical background 

The moulding machine was originally conceived in 1951 
as a result of method study in’ a jobbing foundry. It was 
early realized that to employ the machine effectively, box 
positioning, sand charging, and half-mould removal opera- 
tions would need to be synchronized. A working model 
was designed and constructed and with this sufficient 
experience was gained to justify the production of a 
working prototype. This machine performed satisfac- 
torily in production trials but quickly it became obvious 
that it would be necessary to evolve a comprehensive 
scheme incorporating the ancillary equipment for the 
machine to be used to maximum advantage. 

A system was designed theoretically, and the firm of 
Rubery, Owen and Co. Ltd., Darlaston, South Stafford- 
shire, then undertook the development of the machine and 
the complete project. In view of the departure from 
conventional practice it was deemed advisable to obtain 
extended operational experience before the system was 
introduced to general industry. Accordingly, several 
installations were placed in production in iron foundries 
for proving trials, and from the practical experience gained 
minor improvements were madc to the machine and the 
controls. A MK.II machine, embodying modifications 
incorporated after trials in service, is shown in Fig. 1. 

The basic principle was proved to be sound and, in its 
final, developed form, the solution of the problems was on 
the following lines: 

1. The foundry process to consist of three interlocked 
cycles of operation: 

(a) Boxes—from empty, through moulding of cope 
and drag, closing over, clamping, pouring, cool- 
ing, shake-out, and return to moulding machine 
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(b) Metal—from melting, casting, shake-out, dressing, 
and return of scrap to melting 

(c) Sand—from shake-out, through reconditioning, 
moulding, pouring, and return to shake-out. 

2. The production of two basic machines, designed for 
cyclic operation, one for moulding and one for casting. To 
link them with standard or special equipment to provide 
the sand cycle. 

3. Because of the friable nature of the green mould, to 
provide supervision at certain stages. Such labour to be 
used at operations where a high degree of fatigue has been 
eliminated and the operator cannot materially influence the 
rate of material flow. 

4. The system to be adaptable, so that a complete 
“packaged foundry” could be installed in a bare shop or, 
alternatively, selected items could be provided for a foundry 
where ancillary equipment of a suitable size and speed order 
was available. 


Moulding boxes 

A relatively small moulding box is essential in order that 
the complete cycle of operations can be arranged on equip- 
ment of a reasonable size. Fast-moving equipment is 
cheaper to produce and simpler to operate than large, 
ponderous plant. Experience shows that in the manufacture 
of small castings, a small rapidly moving box yields a greater 
output per man than a large box. Size in a moulding box 
adversely affects the time cycle by reason of operator fatigue 
and larger, heavier mechanical handling equipment. 

The size of box selected for commercial production, 
Fig. 2, is 12inx9inxS5Sin. Determining influences were: 

1. Half-boxes to be precision made and interchangeable. 


Fig. 1. The Hallswerth four-station automatic moulding machine, MK.I1 





12inx9inx24in, and their associated 


Fig. 2. 
pattern equipment 


Two half-boxes, 


2. Boxes to be designed for vertical pouring, with its 
associated benefit of smaller running system and higher 
casting yield. 

3. A small box implies easy handling. Where manual 
operation is economically desirable, operator fatigue is 
reduced. 

4. Pattern-making costs are less for small boxes than for 
large boxes. The small pattern plate is more easily 
changed. 

5. It is the rate of turnover of boxes which controls the 
rate of output, rather than the size of the box. 

6. A small box tends to prevent the occurrence of “sand 
slip”. 

7. With various shapes of castings it is possible for the 
small box to maintain the ratio of area of castings to area 
of box at a high level. 


General layout 

The schematic diagram in Fig. 3 is a layout of a complete 
plant designed according to the foregoing principles. The 
four conveyors—sand supply, coring, box return and under- 
ground sand return—have been arranged to provide the 
necessary linkage between the three main cycles of sand, 


Fig. 4. Moulding machine and sand-feed conveyor. To the right can be 
seen the guard of the magnetic separator 


metal, and box movement. These, together with the 
provision of compressed air and electricity supplies, enable 
the system to function as a complete foundry unit. 

As a result of the policy of producing a compact, efficient 
moulding unit, the complete plant can be accommodated 
on a concrete apron approximately 30 ft x 60 ft. No arrange- 
ments have to be made for heavy plant, and an overall 
thickness of 6in of concrete is quite ample. Because of 
the flexibility of plant, the particular size suggested is not 
mandatory and the length:width overall plan ratio could 
be increased or reduced according to specific requirements. 
The size suggested, however, gives a reasonably economical 
plant using the minimum lengths of conveyors. 

Transfer of spent sand and its elevation to the recon- 
ditioning plant necessitates an underground conveyor pit 
approximately 30ftx5ftx6ft deep. This is connected to 
a pit approximately 10 ft square x7 ft 6in deep, in which 
are housed the bucket elevators. The magnetic separator 
necessitates a separate pit 5ftx3ftx4ft deep. Under 
normal conditions the foundation pits are lined with a 6in 
thick layer of concrete. 


Automatic moulding machine 

Based on machine-tool construction principles, the 
machine comprises a rigid frame to which are attached the 
mechanisms to carry out the different functions. The 
moulding table rotates between the base and head castings 
which, structurally, present a self-contained force system. 
Control and actuation are simple, and relatively complex 
electronic systems have been avoided. The machine has 
four stations and a rotary table which automatically conveys 
the half-box and pattern from station to station. At 
station 1 the operator locates the box part on the pattern 
plate and pulls down the hinged sand-allowance frame on 
to the box part. The table indexes to station 2 to receive 
sand and in its arc of movement is subjected to a spray of 
parting fluid. A semi-rotary hopper turns through 180 deg, 
discharging sand into the box part on the table. A frame 
fitted to the sand chute then moves downwards, to “edge- 
tuck” by compressing the sand round the edge of the mould. 


Fig. 5. Surplus sand is cut from the mould by a scraper frame. On 
completion of its stroke the mould lift operates 
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Fig. 3. Schematic 

diagram of layout of 

a typical plant. Floor 

area approximately 
60 ft x 30 ft 


A sand-feed conveyor; 
B automatic moulding 
machine; © coring con- 
veyor; D rotary mould 
conveyor ; E pouring 
mechanism; F shake-out ; 
G casting delivery con- 
veyor; Hi mould box 
return conveyor; J sand- 
return belt conveyor, under- 
ground; K magnetic sepa- 
rator; L. sand-recondition- 
ing plant; ™ contro! pone! 


The table next indexes to station 3 for the main squeeze 
operation. During this movement the sand-filled box part 
passes under an adjustable sand-levelling device (the “static 
strickle bar”) which strikes off surplus sand. While moving 
from station 3 to station 4, the hinged sand-allowance frame 
is restored to the vertical position to enable the scraper bar 
to strickle the mould. The pattern plate is vibrated and 
the mould stripped, to be received by the take-off arms, 
which by now have moved into position. The cycle is 
completed when the take-off mechanism places the half- 
mould face upwards on a moving belt conveyor. It will 
be appreciated that all the operations described take place 
simultaneously, and four boxes and patterns are in use at 
any instant. 

It is necessary for an operator to be present, but his sole 
functions are: 

1. Visually examine pattern plate and clean with com- 
pressed-air gun if necessary. 

2. Position box part. 

3. Bring down sand-allowance frame. 
None of these operations are fatiguing to any great extent 
and all the essential moulding operations are automatic. 


Operation and Control 

The table-indexing mechanism is used as the master 
control, determining the operating cycle and thus ensuring 
that no overlapping of operations can occur. Precise con- 
trol of operation speed is obtained, where necessary, by 
mechanically linking a hydraulic dashpot system to a pneu- 
matic power system. Motive power for table rotation is 
supplied by a pneumatic cylinder, its speed controlled by a 
hydraulic cylinder, for example. Overall cycle time is con- 
trolled electrically by process timers; individual cylinder 
speed is controlled pneumatically by speed control valves. 

Motion is transferred from the index cylinder to the 
rotary table by a pawi and indexing cam. The paw! is 
mounted in a carrier which oscillates around the indexing 
cam, thus imparting the necessary interrupted rotary 
motion. Movement is under the control of a hydraulic 
cylinder ensuring that starting and stopping the table is 
reasonably shockless. During the power stroke of the index 
cylinder the pawl is in the engaged position, so that motion 
is carried directly from the cylinder to the machine table by 
way of a pair of indexing plates and a vertical shaft. The 
shaft is mounted in upper and lower bearings and has the 
pattern table keyed to it. Adjustable cams are attached to 
the indexing plates which control, in sequence, the primary 
ancillary operations which are performed when the table is 
in motion. The operations which are undertaken when the 
table is still, are under the direct control of a pilot valve 
actuated from a cam on the mould take-off arms. 
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An emergency, pedal-operated, solenoid stop control is 
fitted externally to the base casting. Depression of the 
pedal cuts off the supply of air to the machine and unloads 
all cylinders, thus bringing all motion to a standstill. As 
a consequence of this the indexing mechanism is unloaded 
and the table can be moved freely by hand. 


Machine table 

Running between the cartridge-type bearing assemblies 
fitted to the base and head castings, is a 34in diameter 
hollow steel shaft, keyed to which is the fabricated steel, 
four-station, moulding table. The table is designed to limit 
any surplus-sand accumulation by using an open structure, 
the principal members of which are shaped to a form 
designed to prevent sand adhesion. 

Also fitted to the table driving shaft is an assembly of 
four hinged frames, so sprung that they occupy either 
vertical or horizontal positions. They are vertical during 
loading and unloading and horizontal when edge-tucking 
and squeezing. At the end of the cycle of mould produc- 
tion the frame is vertical, and one of the operator’s func- 
tions after placing a new moulding box in position is to 
lower the frame, where it is held down horizontally by over- 
centred springs. Between the squeezing station 3 and 
mould-ejection station 4, a projection at the back of the 
frame passes under a positioned wheel which forces the 
frame into the vertical position. The purpose of the frame 
is to contain surplus sand for ramming requirements and 
to prevent spillage during these operations. 


Sand metering and edge rucking 

A steel chute is fitted to the moulding machine, seen 
generally in Fig. 4. At the top of this chute is mounted 
a double-sided hopper comprising two opposed, box-like 
compartments, one of which is always in position to receive 
sand from the belt conveyor working in conjunction with 


the reservoir hopper. The double-sided, semi-rotary 
hopper is mounted horizontally on bearings attached to a 
squared shaft. At each indexed operation, the hopper turns 
through 180 deg, in either clockwise or anti-clockwise direc- 
tion, emptying the sand-filled compartment. The amount 
of sand entering the hopper between two indexing operations 
is controlled by adjusting the gate on the reservoir hopper, 
thus controlling the level of sand on the belt. The steel 
chute is fitted with a movable frame at its discharge outlet. 
This frame has four “keep” sides, the leading edges of 
which are flanged to squeeze the sand at the edge of the 
moulding box and thus perform the function of “edge- 
tucking”. Vertical movement of the “edge-tucking” frame 
is effected by two double-acting pneumatic cylinders. The 
overall dimensions of the frame provide a working clearance 
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A base plate; B pivot; C cam rail; D tilt roller; E clamping-pressure roller ; 
F spring-supported top plate; G track outer ring; HA wire-rope drive 


Fig. 9. The mould-clamping pallet with a moulding box in position 


between the mould and the frame, enabling the squeezing 
force to go into the body of the sand. 


Main squeeze 

The main squeeze cylinder is accommodated within the 
head casting and operates vertically. Its piston rod carries 
a serrated press plate of suitable dimensions to allow entry 
into the sand frame when squeezing. In order to accom- 
modate the heavy thrust which occurs, two pads positioned 
on the underside of the table are arranged to contact on a 
pair of tapered supporting rollers on the base casting, so 
stopping table deflection and limiting main bearing wear. 


Any variation of pressure required, can be obtained by 
adjustment of an easily accessible control on the air line. 


Mould stripping 

The lifting mechanism consists of an aluminium casting 
on which are mounted four ejector pins positioned to locate 
at the corners of the box. Vertical movement of the unit 
is obtained by a specially designed heavy-duty air cylinder, 
to which two steadying hydraulic cylinders are coupled 
mechanically. The mounting structure is a bracket canti- 
levered from the base casting. Before the four pins are 
in contact with the box, a standard pneumatic vibrator 
comes into action on the underside of the pattern plate and 
continues during lifting, preventing sand sticking to the pat- 
tern and thus facilitating a clean stripping action. 


Take-off and scraper 

The mould take-off, shown in Fig. 6, consists of two steel 
lifting arms, semi-rotatably mounted in self-aligning roller 
bearings located on a steel frame. The arms are actuated 
by two trunnion-mounted cylinders, positioned in parallel, 
an air cylinder supplying motive power and a hydraulic 
cylinder controlling speed. The linear motion of the cylin- 
ders is transposed to angular movement by a rocker arm 
connected to the cylinder nose ends. Lifting arms are fitted 
with spring-loaded catches which engage corresponding 
projections on the moulding box. This method of attach- 
ment prevents any movement of the half-mould relative to 
the arms during its transfer from the machine to the coring 
conveyor, and yet allows it to be withdrawn smoothly by 
the conveyor. 

The scraper mechanism is designed to reproduce 
mechanically what is essentially a hand operation under 
normal circumstances. During this operation excess sand 
is removed from the mould back by the cutting action of the 
scraper bar or blade. It is essential that after the scraping 
operation the level of sand should not protrude above the 
top edge of the moulding box. A frame is fitted over, and 
pivoted to, the mould take-off lifting arms. In the mould- 
ing box discharge position, the scraper rests on stops with 
the leading edge facing towards station 4. An adjustable, 
steel cutting blade is attached to the leading edge of the 
frame. Rollers are set flush either side of this scraper 


Fig. 7. Coring conveyor with 
half-moulds in transit. A 
closed mould is positioned on 
the slipway ready to load into 
a pallet on the rotary mould 
conveyor for final clamping 
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blade, designed to run along the opposing faces of the 
moulding box sides. When the take-off arms move to 
engage a mould, they are preceded by the scraper frame 
and the semi-rotary movement of the arms is converted 
into a linear movement of the scraper frame. Thus the 
scraper blade passes across the moulding box cutting away 
excess sand, as shown in Fig. 5. 


Coring conveyor 

A general view of the coring conveyor, Fig. 7, shows the 
half-moulds after discharge from the take-off mechanism 
progressing towards the rotary track. Simple core laying is 
carried out while the moulds are in motion and the half- 
moulds then proceed towards the clamping mechanism. If 
more complicated coring is required, a semi-circular table 
is positioned to the side of the coring conveyor. The 
operator pulls the matching half-moulds on to the table, 
lays the cores, closes over the cope mould, and restores the 
completed mould to the conveyor. 


Rotary mould conveyor 

To ensure efficient labour utilization, and for inspection 
purposes, the completed mould is loaded manually into the 
rotary conveyor, Fig. 8. The effort needed is slight, since 
a slip is provided at the end of the coring conveyor down 
which the boxes slide into the pallet. From this point the 
mould is handled mechanically. 

The mould-clamping pallets, Fig. 9, are carried on the 
outer ring of the rotary track. Each unit consists of a base 
and a spring-supported top plate, and is mounted in pivots 
about the bottom pallet between two upright supports. In 
each pair of pivot members two links are fitted loosely, one 
each side of the mechanism, and connected by a steel bar 
which projects a short distance through each link. This 
bar is provided with a pressure roller in the centre. A roller 
is also fitted to the underside of the mechanism and engages 
with a cam rail controlling the angle of tilt. When the 
mechanism is tilted, clamping is effected by the projecting 
ends of the link tie bar interfering with the top of the two 
vertical supports, causing the pressure roller to force the 
top plate downwards on to the mould. 

When the mechanism is restored to the horizontal 
position again by the control of the roller engaging with the 


Fig. 8. Rotary mould con- 
veyor and  swinging-arm 
pouring mechanism. Shows 
the tilting of the mould pallets 


for vertical pouring 
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Fig. 6. Take-off station of the moulding machine. The half-mould is 
engaged by the take-off arms and is being transferred to the coring 
conveyor. The box may be withdrawn if the coring is complicated 


cam rail, the clamping pressure is relieved. The springs 
exert an upward thrust to the top plate, and so facilitate 
the removal of the mould. The pallet mechanism is so 
designed that any unevenness of the sand face does not 
interfere with the ultimate contact of both box parts and the 
mechanism is aligned essentially about the major pouring 
axis of the box. 

Following the casting of the mould, the track continues 
to take the pallet round with no change in angle. During 
this period the cast metal is solidifying and steps have been 
taken to ensure that no vibration occurs. The speed of the 
track is controlled to enable the casting to solidify com- 
pletely, and this in turn controls the whole clamping, 
pouring and shake-out cycle. The track is wire-rope driven 
from an electric motor through a variable speed gearbox. 

After the appropriate cooling period has elapsed, the 





poured moulds are automatically restored to the horizontal 
position and unclamped ready for removal and the shake- 
out operation. 


Pouring 

To pour the moulds in the vertical position, it is advisable 
that the ladle lip be kept as close as possible to the “down- 
gate”, and the ladle height be adjusted about its lip during 
the pouring of the metal. It is also essential that the heavy 
fatigue associated with this operation be eliminated, and 
consequently the simple mechanism that can be seen in 
Fig. 8 was evolved. 

Standard foundry ladles are used but the carrying handle 
is modified. The ladle and carrying handle are supported 
in a self-adjusting cradle suspended from a swinging arm. 
The cradle consists of two hooks and is supported by a 
compression spring working in a housing which, in addition 
to catering for the rotary and vertical movements, also 
allows the ladle to be moved radially inwards or outwards. 
The arm from which the mechanism is suspended rotates 
about the centre of the mould conveyor and has a balance 
weight fitted at the opposite end to facilitate rotation and 
to eliminate operator fatigue. The ladle handle is provided 
with two trunnions, one on each side of the ladle, which 
pivot within the two hooks of the cradle. The cradle support 
spring is constrained to equal the combined weight of the 
assembly and consequently it adjusts its height as the metal 
poured reduces the iotal weight. 

The shake-out is a conventional vibratory, frame-type 
machine located over the underground sand-return con- 
veyor. The box parts are placed on the gravity roller 
conveyor, Fig. 11, and returned to the moulding machine. 


Sand processing 

Used sand is carried by the underground conveyor 
beneath the magnetic separator, shown in Fig. 4, to remove 
any foreign ferrous metal. It is then discharged into a 
bucket elevator and raised to a 3 ft diameter rotary screen 
above the storage hopper. A schematic view of a typical 
batch installation is shown in Fig. 12. Located beneath the 
storage hopper is a measuring hopper for discharging a 
given quantity of sand into the mixing mill. 

From the mill the sand is discharged into a disintegrator, 


where it is broken down to a free-flowing consistency. It 
is then raised once more to the reservoir hopper which 
supplies the sand-feed conveyor of the moulding machine. 
The hopper is provided with an adjustable gate which is 
used to control the rate of sand input into the semi-rotary 
hopper of the moulding machine. The reservoir hopper 
and its associated conveyor form one of the independent 
units of the system. It is important to ensure that the semi- 
rotary hopper of the moulding machine is filled uniformly, 
and consequently the discharge end of the conveyor is fitted 
with a reciprocating sand chute driven from the head pulley 
shaft, see Fig. 4. This ensures that, irrespective of the 
depth of sand on the belt, it is distributed evenly in the 
hopper. Whichever type of sand-processing installation is 
provided, the sand cycle is controlled automatically by 
electrical sequence gear. 


Control panel 

The many electrical devices in the complete installation 
must be in sequence with the instigator of movement—the 
moulding machine. The central electrical control panel 
houses “direct-on” motor starters for bucket elevators, 


Fig. 10. Above: A pallet in the discharge position adjacent to the 
vibratory mould shake-out 


Fig. 11. Left: An operator placing a box part on the moulding machine. 
In the foreground is the box-return conveyor 


elevator feed conveyor, rotary screen, magnetic separator, 
sand return conveyor, shake-out, mould conveyor and core 
conveyor. There is also a star-delta starter for the sand 
mill, a contactor type switch controlling the rectifier which 
supplies D.C. for the magnetic separator, and a control 
circuit transformer. 

At the top of the panel are mounted two indicator lamps 
showing that the control circuit and rectifier are energized. 
The circuit is so arranged that all the motors must be 
started in their correct sequence. This prevents a “pile-up” 
occurring in any part of the plant, but for test and main- 
tenance purposes a switch is fitted which allows any motor 
to be started in any order. This switch is behind the panel. 


Flexibility 

The moulding machine is capable of producing at least 
240 completed moulds per hour. Depending on the output 
from the moulding machine, the type of metal or alloy, and 
the section of the casting, the speed of the rotary mould 
conveyor track is variable to give a cooling period of from 
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4 to 8 minutes. There are instances, however, where it is 
possible to reduce the cooling period considerably as, for 
example, when very small, light castings are being produced. 
It is not always necessary for a foundry to have all the 
plant described. Many foundries are equipped with adequate 
sand reconditioning facilities and it is only necessary to 
ensure that a steady, controllable flow of sand in the correct 
condition reaches the rotary hopper on the moulding 
machine. Again, though the plant described has been 
arranged to give reasonable line flow of the basic moving 
elements of sand, metal and moulding boxes, it can, never- 
theless, be grouped to suit almost any shape of shop and 
to meet any particular local requirements. All of the 
conveyor tracks, for example, can be made available in any 
length or shape, without altering the basic concept. 


Economics 

When considering the replacement of manual or semi- 
mechanized methods by a unit of this type, a foundryman 
would naturally use the results obtained in his own foundry 
as a basis of comparison. In general terms, the smaller 
foundries find it difficult to obtain an accurate cost assess- 
ment as manual moulding includes several ancillary opera- 
tions, the performance of which may be carried out in some 
instances by several operators and in other cases by the 
moulder himself. Such operations include the supply and 
preparation of sand, positioning of cores, box collection, 
metal pouring, and knock-out of the casting. For this 
reason, a direct comparison of the two methods is difficult 
as any cost figures chosen for manual operation would not 
cover all cases likely to be encountered. 

Some idea of the degree of comparison may be obtained 
by considering that with a five-man team operating the unit, 
a rate of at least 240 completed moulds per hour may be 
obtained with an output per man per day of the order of, 
say, 1,000 lb. This is a tentative figure assuming that fairly 
light castings of the order of 2} lb per box are being 
produced. In a number of cases, on working installations, 
the casting yield per box has been as high as 8 Ib, this 
excluding, of course, the weight of the running system. 
A representative group of castings produced on a Hallsworth 
installation is shown in Fig. 13. 

In terms of manual operation, using a box holding 5 lb 
of castings (this normally implies a larger box than is used 
on the automatic machine—say 18 in X 12 in X 5 in to repre- 
sent more conventional practice) one operator would have 
to produce 200 boxes per day in order to approach the 
conservative Output, previously mentioned, of the automatic 
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A sand-return conveyor; B magnetic separator; © bucket elevator; D rotary screen; 
E main storage hopper; F batch-measuring hopper; G mizing mill; 4 disintegrator ; 
J elevator feed conveyor ; K bucket elevator; L reservoir hopper 


Fig. 12. Diagrammatic arrangement of sand-reconditioning plant 


machine. In addition, he would have to carry out the 
attendant operations himself, including sand preparation, 
metal pouring and all material movement. A rate of 
production of this order is almost impossible and, even 
taking into account the variation from foundry to foundry, 
it might be deduced that the production per operator 
increases three to four times when using a unit of this type. 
The economic benefit of even trebling the output per man 
under present conditions of high labour charges, and the 
difficulty of obtaining skilled men, needs no emphasis and 
gives some idea of the rapidity with which the initial capital 
outlay might be recovered. 

The illustrations shown as Figs. 12 and 13 are reproduced 
by courtesy of Platt Malleable Castings Ltd., and those in 
Figs. 7 and 11 are by the courtesy of Charles Perks Ltd. 


Fig. 13. A range of malleable iron castings produced on a Hallsworth automatic moulding installation 
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Brake Performance Measurement 


A Simple Detonator Device Developed by the Road Research Laboratory 


R. D. Lister, B.Sc., A.M.1.Mech.E., A.M.LC.E. 


‘ 

Severat methods are in common use for the measure- 
ment of braking performance. Of these, the most readily 
accepted is to determine the braking distance from a known 
initial speed, but considerable care is needed if reliable 
results are to be obtained. The requirements are: accurate 
measurement of the speed of the vehicle at, or just before, 
the instant the brakes are applied, and a precise indication 
of the position of the vehicle at that instant. 

It is well known that the speed of the vehicle can be 
measured with a fifth wheel! or by using precision laboratory 
equipment to determine accurately the time taken by the 
vehicle to traverse a short measured distance—usually 
between 2 and 5 ft—just before the point at which the 
brakes are applied. Alternatively, the vehicle speedometer 
can be calibrated and the reading noted when the brakes 
are applied. 

Inaccuracy often arises, however, in the determination of 
the braking distance. Methods depending largely on 
rersonal judgment, such as those involving measurement 
from a fixed object at which the driver attempts to apply 
the brakes, have been shown to be inaccurate. An 
alternative method, which obviates this inaccuracy, has been 
in use at the Road Research Laboratory for some years. It 
is based on the employment of a simple and inexpensive 
device capable of marking, on the road, the position of the 
vehicle at the instant the brakes are applied. With this 
device, a small electrically-fired explosive detonator shoots 
a chalk pellet onto the road surface as soon as the driver 
depresses the brake pedal. 

The complete apparatus, as used at the Laboratory, is 
shown in Fig. 1, and details of the magazine and pedal 
switch are given in Figs. 2 and 3. Ten detonators and chalk 





pellets are accommodated in the magazine, which can 
generally be held in position on the car by a suction cup. 
If a fairly flat, smooth surface on which to use the suction 
cup is not available, it may be necessary to bolt or clamp 
the magazine in position. The magazine should be fixed 
so that its lower edge is 6 to 9 in from the ground. Measure- 
ments have shown that, at this distance, the delay between 
closing the firing circuit and the chalk pellet reaching the 
ground is about 0-008 sec, which is equivalent to a distance 
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Fig. 2. Above: Detonator 
magazine and mounting 





Fig. 3. Right: The brake 
pedal switch lay2ut 


Fig. 1. Left: Detonator 
device complete with the Ss 
battery box and the me , 

pedal switch unit J | 


of only 4 in at 30 m.p.h., and can therefore be neglected. 
It is useful to include a hand-operated master switch in 
series with the battery, pedal switch and detonator, so that 
the circuit can be rendered inoperative until the last 
moment: this allows the brakes to be used normally, 
without firing the detonator, during manoeuvring before the 
test run. 

It will be noticed that the contacts of the pedal switch are 
insulated from the body of that switch. This arrangement 
allows the vehicle battery to be used for firing the detonators 
and prevents the closure of the contacts from having any 
effect on other recording gear that may be operating at the 
same time. The detonator makes a fairly loud report on 
firing. Only a small mark is made on the road surface, 
and it is removed by the next fall of rain. The magazine 
should be cleaned occasionally, because a slight coating of 
wax is deposited in it when each detonator fires. 

This device was developed as part of the programme of 
the Road Research Board of the Department of Scientific 
and Industrial Research and the article is published by 
permission of the Director of Road Research. 


References 
1. R. D. LISTER and R. G. STEVENSON: “Fifth Wheel for 
Measuring Speed,” Bull. Mot. Ind. Res. Ass., 1952, 4. 
2. H. J. H. STARKS and R. PD. JISTER: “The Measurement of 
Braking Distances,” Bull. Mot. Ind. Res. Ass., 1950, 4. 
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DIECASTING 
ECONOMIES 
BEGIN 
HERE... 


For the production of pressure or gravity diecastings in any 
size or quantity, in a wide range of non-ferrous alloys, 
Fry’s offer a complete service from design and prototype to 
the finished article. 

By calling in the diecaster at the design stage, the ultimate 
cost of a diecast product can often be substantially reduced. 


Fry’s four works offer you almost unlimited a 
production capacity and are situated to give you The people with the facilities, capacity and achievements 


prompt service in every respect. 
for a summary of the possibilities of pressure and 
gravity diecasting, send for our Technica! Bulletins. 


FRY’S DIECASTINGS LTD., Prince George’s Road, London, $.W.19 Telephone MI Tcham 2041 (6 lines) 


WORKS ALSO IN THE MIDLANDS AND NORTH-EAST 
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In this mitre box application, 
four Torrington Needle Bear- 
ings handle radial loads and 
two Torrington Needle Thrust 
Bearings with thrust races 
handle thrust loads imposed by 
bevel gears. — 
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Perfect Combination 
for Thrust and Radial Loads 


Here’s a space-saving, cost-saving way to handle high thrust and radial loads. 
Just team up Torrington Needle Bearings with Torrington Needle Thrust 
Bearings! 

With their full complement of small diameter rollers, Needle Bearings 
handle higher radial loads than any other anti-friction bearing of comparable 
cross section. And Needle Thrust Bearings are only .0781” thick—as thin as an 
ordinary thrust washer. Together they make a perfect combination of com- 
pact, light, rugged anti-friction bearings. 

Either type of bearing may be run on hardened and ground adjacent parts to 
meet minimum space requirements. Or they may be used with standard races. 
To make the most of this efficient combination, call on our Bearings Division 
for application advice. 


TORRINGTON BEARINGS 


The Torrington Company Ltd, Bearings Division, Torrington Avenue, Coventry. 
London and Export Office: 7-10 Eldon Street, E.C.2. Glasgow Office: 14 Moir Street, C.1. 


De 


m 


Made and stocked at our English Factory 
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small drills 
or 


The twist: dell free efollenwe 


London Office and Stock 
6/9 Red Lion Market, Whitecross Street, London, E.C.1. Tel: MONarch 8771-2 


Birmingham Office and Stock 
81 Headingley Road, Handsworth, Birmingham. 


Manchester Office and Stock 
177 Dickenson Road, Manchester, 13 
Scottish Agent and Stockist 


John Warden, 50 Wellington Street, Glasgow, C.2. 
Tel: City 6994 (2 lines) Grams: Precise, Glasgow 


Tel: NORthern 8211 


Tel: RUSholme 7313-4 
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THE INTERNATIONAL TWIST DRILL CO. LTD. INTAL WORKS, WATERY STREET, SHEFFIELD 3 


Telephone : 23072 (3 lines) 
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Grams: “Fluted, Sheffield” 
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HILGERS 














Automatic and semi-automatic hydraulic 


COLD TUBE BENDING MACHINES 
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The complete range of Hilgers Semi-Automatic and 
Automatic Tube Bending Machines is suitable for both 
right and left hand bending. Bending speeds are infinitely 
variable. When the machine is edjusted to lowest working 
speed the return movement always switches automatically 
to the highest return speed. Lubrication is automatic by 
a central system. Models HyB.50 and HyB.70 can also 
be supplied as Fully Automatic, incorporating Automatic 
Tube Positioning and Angular Turning up to 12 different 
these excellent 
the United 


feeds in varying planes. Many of 


machines can be seen in operation in 


Kingdom. 


Selso 


The Selson 


41-45 MINERVA ROAD, 


SOLE AGENTS 





BRIEF SPECIFICATIONS 














TUBE Number 

3 : 3 CAPACITY of bends 

MODEL TYPE Outside dia. » per hr.— 
Wall thickness up to 
HY.38 Semi-Automatic} 14” « 14 S.W.G. 400 
HyB.50.HS.| Automatic 2” x &’ 600 
HyB.70.HS. | Automatic | 22°x & 450 
HDY.114 Semi-Automatic | 44” « 43” 400 
HDY.168 Semi-Automatic} 6%” x 2 S.W.G. 300 











NORTH ACTON, 


On, Bekok, & 


N.W.10 
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Pneumatic Tools 


Ph tee ipl 


FOR MAXIMUM PRODUCTION 


IDEAL FOR 

AIRCRAFT, 

TELEVISION, RADIO, : a 
ELECTRICAL AND — cy alam 
OTHER LIGHT INDUSTRIES 


* LIGHT ) 
* POWERFUL | ae 


Gr 


* SPEEDY “4 eh (ie 
* RELIABLE | 
* LOW COST 


Built by “ BROOMWADE” to the designs 
of the ARO Corporation, Bryan, Ohio, leaders 
in the U.S.A. in the development of light 
pneumatic tools for industry. 


Write for full details NOW. 


Screwdriver & 
Nut Runner 
Reversible 
Weighsonly 
I} lb. Adjustable 
clutch can be 


‘BROOMWADE’ Sol 
AIR COMPRESSORS & PNEUMATIC TOOLS 3 


YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX No.7, HIGH WYCOMBE, ENGLAND 


Telephone: High Wycombe 1/630 (10 lines). Telegrams: ‘‘Broom"’, High Wycombe, Telex. 
543 SAS 
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it's the little things that matter 


ENN Rane ERIN ER TRUE mtr UmenenRtnmeneeeseer toms we 


Individually, unimportant— 
collectively: the modern 
motor vehicle — 


Concentric manufacture a wide 
range of component parts 

for the cor and commercial 
vehicle industry. 


Water Pumps, Oil Pumps, 
Steering Idlers, Clutch Plates, 
Gear Change Mechanisms, 
Railway Bearing Boxes, 

Broke Drums, Push Rods, 
Ball Pins, Shackle Plates, 
Axle and Hub Assemblies, 
Thrust Plates and Assemblies, 
Machined Components of all 
kinds. 


Designed and precision 
engineered to ensure economy 
of operation and long service life. 


CONCENTRIC MANUFACTURING CO. LTD. 


TYBURN ROAD. BIRMINGHAM. 24. 


TELEPHONE: EAST 208/-2-3-4-5 
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Rapid, high-quality photoprinting 


The Ilford AZOFLEX Model 221 
Combine printing and developing 
machine (formerly known as Model 
42/63 Mark II) employs safe, odour-free 
AZOFLEX chemicals—just one of the 
many special features that make it the 
ideal photoprinting machine for print 
room or drawing office. 


Capacity: rolls and cut sheets up to 42 in. wide. Printing speed: 
6 in. to 154 ft. per minute. Lamp: H.P.M.V. MA/U 2,000 watt. 
Dimensions: height 50in., width 67in., depth (tray extended) 52in. 
Weight: 850 Ib. 


Subject to certain conditions, the majority of AZOFLEX photoprinting 
machines can be hired as an alternative to outright purchase. 


ILFORD 


PHOTOPRINTING MACHINES & MATERIALS 


Full details from 
ILFORD LIMITED, INDUSTRIAL SALES DEPARTMENT AZI7C 
ILFORD, ESSEX. TELEPHONE: ILFord 3000 
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Exposing, developing and drying operations 
completely synchronized. 

All controls accessible from comfortable 
working position. 

High continuous output easily maintained by 
one operator. 

Excellent copies obtainable from old or faded 
originals. 

Comprehensive maintenance service available 
at nominal cost. 


unpleasant fumes 
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IS SIMPLE AND SURE 


Even when too fine to be detected by any normal 
inspection method, surface cracks can be discovered 
immediately with Metrovick magnetic crack detection 
equipment. Developed primarily for tests on com- 
ponents produced in the company’s own factories, 
ranging from large forgings to small pinions, this 
Metrovick equipment is very simple in operation. Use 
is made of a special magnetic fluid which, after passage 
of the magnetising current, enables all cracks to be seen 
with the unaided eye. Most requirements in industry 
can be met from the standard range of Metrovick crack 
detectors. Special equipment can, however, be made 
to order. 

The Metroflux Type “S” universal magnetic crack detector is Please write for full technical details, 

an extremely flexble umt. It is of great value for testing and descriptive leaflets. 


components of large size or awkward shape, and for routine 
testing of mass-produced components, 








METROPOLITAN-VICKERS 
N/C201 


An A.E.1. Company 
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largest Continuous Broaching Machine 


built in this country by 


The 40/160” Continuous Broaching Machine 
is equipped with automatic 

clamping and unclamping Fixtures. 

In one operation this machine wiil 

broach the half bore, joint faces, 


locating width faces and backs 


A close-u Fixture incorporatin ce. ce ; 
aetna Poy Capes Gane of bolt bosses on Connecting Rods. 


British Made ri 
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The Lapointe Machine Tool Co Ltd 


Otterspool Watford-by-Pass Watford Herts 
Telephone Watford 31711/2/3/4 Cables Lapointe Watford 


4lso The Lapointe Machine Tool Company Hudson Mass. USA 





AAT 


MAO 


air suspension 
or 
steel springs? 


British cars are built with a firm 
suspension for fast cornering on winding 
country lanes. American cars have a 
very “soft” suspension to suit their 
concrete highways. Should our designers 
copy and use “‘soft”’ steel springs with 
twice as much displacement ? 

Would they be safe on country lanes 


and would the public buy? 


Write for this provo- 
cative article by Alun 
Hodgson and also his 
booklet “‘Leaf Spring 
Design’. 


Richard Berry 


& Son, 

Birmingham Road, 

West Bromwich, Staffs. 

Tel: West Bromwich 1766 7 8. 


Richard Berry aims to give 
comfort and high speed 
efficiency with springs of 
every kind, made by men 
with skill and craftsmanship. 
These easy riding springs 
endure the worst of road 
conditions in Britain and 

all over the world. 





suin-|jycliffe 
ah 


SPECIALIST FOUNDRY 


for 
BLACKHEART MALLEABLE 
IRON 
and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


Automobile and Commercial Vehicles, 
Gas Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Tile Bricks and Pipe Works 
Heat Treatment Plants 


together with many others 


CASTINGS SUPPLIED AS CAST OR FULLY 
MACHINED 


Manufacturers of the 
PULMAC PULVERISING MILLS 
for fine grinding 





FOLLSAIN-WYCLIFFE 
FOUNDRIES LTD 


LUTTERWORTH NR. RUGBY 


Tel.: Lutterworth 10, 60 and 152 
Grams.: ‘Wycliffe’ Lutterworth 
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TESTING ENGINES WITH THE 


XN 




















Retaining the well-tried 

and long-established 

Froude power-absorbing 
elements, plus the Froude 
reputation for scientific 
accuracy of readings, this 
revolutionary, small, compact 


HYDRAULIC 


represents a notable advance 

in Dynamometer design that 
has only been achieved by long 
experience as specialists in 
Engine Test Plant. 





WIDE RANGE OF POWER & SPEED 
REVERSIBILITY 

LOAD THROW-OFF DEVICE 
COMPACTNESS 

MINIMUM MAINTENANCE 
SIMPLICITY 

LONG LIFE 





The control system has the great 

advantage of allowing a very wide 

range of powers and speeds on any 

size of G. type Dynamometer, so that The Froude G.4. Dynamometer desis with powers up to 350 


large and small engines can be tested. B.H.P. at 2000/6000 r.p.m. and is only 26" (660 mm) between 
half-coupling faces and 377 (950 mm) wide 


HEENAN & rROUDS LIMITED 


WORCESTER ENGLAND 
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Remote 
Control 
Units 


... On the virtues of other materials. 
We merely say that GF Malleable Iron 
is better. Better in many ways: 

in reliability, for instance — 

GF is always “up to sample”. 

In accuracy—GF casts perfectly. 

In machinability—GF cuts cleanly 

and takes a high finish. 

In strength—its yield point is 18 to 22 
tons p.s.i., and its ratio of yield to 
ultimate strength as high as 60% to 65%. 
Please ask us for more information. 





@ cast 
All types of Remote Control Units ; G F 


are produced by Gills including > malleable 
Units made to manufacturers specific e 


designs. Famous for twenty years % ees ; 
* rm - : ee 


for one reason only— 
they are probably the best. 





The applications of 

GF Malleable Iron 

are virtually unlimited. 
Please consult us when 
you next require castings. 


Cables Ltd cs F eR 


BRITANNIA IRON & STEEL WORKS LIMITED 
A member of the George Fischer Group (Switzerland) 


PACKINGTON HALL WORKS - LICHFIELD - STAFFS ee 


Telephone: WHITTINGTON 284 & 285 Telegrams: “REMOTE”, LICHFIELD bis 9 


se 
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TILLING —STEVENS 
PROLONG 


FATIGUE LIFE 


BY SHOT PEENING 


Here is a less publicised but most important appli- 
cation of the Wheelabrator Airless Shot system. The 
operation is shot peening, the component, the rocker 
arm of a 3 cylinder 2 stroke diesel engine; and the 
process: treating the inner arches so as to strengthen 
the outer fibres against direct stresses. Messrs. Tilling 
Stevens Ltd., of Maidstone, extend the fatigue life of 
these highly stressed components by submitting them 
to 3 minutes under a blast of S.320 cast steel ball shot. 
Much research has proved the superiority of Wheel- 
abrator cast steel ball shot for many such processes 
and adequate stocks are carried to offer immediate 
delivery of all grades. 


TILGHMAN’S 


Rotary Table Airless 
WHEELABRATORS 





Tilghman’s 
also 


supply: 
WHEELABRATOR Airless Centrifugal Cleaning Equipment. 
PRESSURE OPERATED SHOT BLAST PLANTS Cabinets, Rotary 
Tables, Rooms, Tumbling Barrels. 


DUST EXTRACTION EQUIPMENT —including plants for hot and 
corrosive gases up to 500°F. 


ELECTRIC FURNACE HOODS for complete control of fume from the 
Furnace. 

AIR COMPRESSORS. al! types and sizes up to 6000 cfm., pressures up to 
1000 Ibs. sq. in. 

VACUUM PUMPS up to 8000 cfm displacement. 

FOUNDRY CONVEYING SYSTEMS. 

PNEUMATIC TOOLS. 

ALL ABRASIVES AND EQUIPMENT. 


TILGHMAN’S LIMITED BROADHEATH ALTRINCHAM CHESHIRE 
A member of the Staveley Coal & Iron Co. Ltd. Group 
LONDON OFFICE: | Chester Street, S.W.1 
AGENTS 
MIDLANDS: R. J. Richardson & Sons Ltd., Commercial Street, Birmingham | 
SCOTLAND : Balbardie Ltd., 227 Bath Street, Glasgow C.2; 110 Hanover Street, Edinburgh 2 
NORTHERN IRELAND: Stewart Industrial Services Ltd., 129 Ormeau Road, Belfast 
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es" VALVE GUIDES 6M? TAPPETS 


G:CLANCEY L'™: BELLE VALE - HALESOWEN 


TELEPHONE: CRADLEY HEATH - 69411-2-3 


E KG sh p I ast i CS and the new ROVER 3-litre 


EKCO PLASTICS WERE RESPONSIBLE for the tooling and 
moulding of the instrument panel and steering column 
shroud for the new Rover 3-litre. 

A complete assembly comprises up to nine separate mould- 
ings, the structural parts being phenolic while the gear-change 
indicator plate and the instrument unit facing are in “‘Diakon’. 
The lettering is moulded in the ‘Diakon’ panels, then filled in 
white and the panels sprayed black, the gear-change indicator 
being illuminated, in the finished assem- 

bly, to provide softly glowing markings 

for night driving. An interesting feature 

of the instrument panel facing is a ear. 
unique Ekco technical development 

which entirely eliminates flow marks 


and knit lines around the five smaller 
holes. The complete project involves SE Wns 

eighteen different mouldings, selective 

assembly allowing for the different ance] 


requirements of alternative gearchange 


facilities and left- and right-hand drive. 3 If you have any moulding problem, however complex, EKCO 
PLASTICS have the designers and engineers to help you solve it. 


© EK GO eustics ror inoustay 


EKCO PLASTICS LTO - SOUTHEND-ON-SEA - ESSEX Memberso ve Plostics Federation 








W Poff 
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Appointed Stockists of NYLOC, FIBRE & PINNACLE 


self-locking nuts—the modern method of safe assembly 





1 THE ALDER HARDWARE & ELECTRICAL 
CO. LTD., 199 New King’s Road, 
LONDON, S.W.6. 

Telephone: Renown 6421. P.B.X 


LEWIS HUNTER & CO., 25 Laurence Pountney 
Lane, Cannon Street, LONDON E.C.4, 
Telephone: MINcing Lane 8805 and 9082. 

H.S.S. LTD., 25 Church Road, TEDDINGTON, 
Middlesex. 

Telephone: Molesey 4441-5. 

H.S.S. LTD., Cox Lane CHESSINGTON. Surrey 
Telephone: Lower Hook 1005/9. 


F. MILLER & CO. (LONDON) LTD 
Road, Acton, LONDON, W.3 
Telephone: Acorn 5201. P.B.X 

F. MILLER & CO. (LONDON) LTD., Cambridge 
Avenue, SLOUGH, Bucks 

Telephone: Slough 25511 (10 lines) 

TELCO LTD., 3 Newman Street, LONDON, W.1. 
Telephone: MUSeum 5701 (4 lines). 


Rectory 


2, RANDALLS LTD., 20-22 St. Mary Street, 
BEDFORD. 
Telephone: Bedford 67488. 
MERCHANT 


SIMMONDS AEROCESSORIES LIMITED 


— 


FC 


A MEMBER OF THE 
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KENNEDY & MORRISON LTD., 
Street, BELFAST. 
Telephone; Belfast 30231 (5 lines). 
10 SMITH, NICHOLSON & WEST LTD., P.O. Box 
No. 10, Gaol Lane, HALIFAX. 
Telephone: Halifax 5757 (6 lines). 
J. A. CHALLINER & CO. LTD., 77-83 Downing 
4 THE NEEDHAM ENGINEERING CO. LTD Street, MANCHESTER | 
P.O. Box No. 23, Townhead Street, SHEFFIELD | Ve ARDwick 3221-2-3 
Telephone; Sheffield 27161 (10 lines) 12 J. R. SMITH & SONS (STRUCTURAL) LTD. 
Hamworthy, POOLE, Dorset 
Telephone; Poole 1300 (7 lines) 
13 JOHN HALL (TOOLS) LTD., 23 Churchill Way, 
~ CARDIFF and all branches 
Telephone: Cardiff 22242 (7 lines) 
14 WOODBERRY, CHILLCOTT & CO. LTD. 
122 Victoria Street, BRISTOL 1. G.P.O. Box 236 
Telephone: Bristol 26524 (6 lines) 


12 Library 


11 Edward Street 


W.H. & G. WALKER & CO 
~ Parade, BIRMINGHAM I 
Telephone; CENtral 057 


G. F. BRIDGES LTD., 63 Snow Hill, BIRMING 
HAM 4 


Telephone: CENtral 3911 (5 lin 


le phone 


& THE HULL FACTORING CO. LTD., 227-229 
Anlaby Road, HULL, East Yorks! 
Telephone: 36725 (3 lines) 
MACNAYS LTD., G.P.O 14, MIDDLES 

BROUGH, Yorks 

Telephone: Middlesbrough 45111 (7 


Box 


lines) 


7 D. F. WISHART & CO. LTD. P.O. Box No. 74, 44 TOM WALLACE (LIVERPOOL) LTD., Hope 
18 Picardy Place, EDINBURGH, |! Street. LIVERPOOL 1 
Telephone: Waverley 1444 (5 lines) we < 
. . Telephone: Liverpool Royal 6401 (5 lines) 
TOM WALLACE (LIVERPOOL) LTD $2 


8 LAND, SPEIGHT & CO. LTD., 2 Fitzroy Place, 
Sauchichall Street. GLASGOW, C.3 
Telephone: Central 1082-3 


Cleveland Street, BIRKENHEAD. 
Telephone: Birkenhead 3434, 


ENQUIRIES TO NEAREST STOCKIST PLEASE! 


TREFORFST, PONTYPRIDD, GLAMORGAN 


Branches: London, Birmingham, Manchester, Glasgow, Stockholm, Copenhagen, 


Ballarat, Sydney, Johannesburg, Amsterdam, Milan and New York 


FIRTH CLEVELAND GROU P 


CRC 37N 
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—to Designers 


THIS IS FACT—The latest thin wall *“CROMARD” liners are the answer 
to manufacturers’ quest for more power. They provide for the largest 
possible bore in current or future designs, allied to the hard chrome non- wearing 
property of “CROMARD” liners already known as the answer to cylinder 
wear. 
The new higher powered C305 Perkins diesel is fitted with the latest thin 
wall type of “CROMARD” liner, as standard. 


LAYSTALL ENGINEERING CO., LTD. 


53 Great Suffolk St., London, S.€.1. Telephone : WAT. 6141. 
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YOUR DIESELS 
CAN REFUEL 
WITH SHELL DERV 
all over Britain 





Shell’s nation-wide network of DERV Agencies 
ensures there is always DERV where and when 
your drivers need it, whatever route they travel. 
They can refuel on a pre-arranged credit system, 
or they can pay cash. Ask your local office of 
Shell-Mex and BP Ltd. for full details. 








You can be sure of Shell 
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We all know this man. 


He’s the chap who has just tried GGL ee | 
for the first time and can't stop | e 
talking about the wonderful quality 
and service. He’s a nice man 
really, but he does go on... 

and it isn’t as if we old stagers 


didn't rely on GGL service, too. 


CAPSTAN AND AUTOMATIC 
WORK AND SHEET METAL 
PRESSINGS IN ANY METAL, 
ANY FINISH, ANY QUANTITY 






FOR QUICK SERVICE AT THE RIGHT PRICE GET IN TOUCH WITH: 


GRIFFITHS, GILBART, LLOYD & COLTD 


EMPIRE WORKS : PARK ROAD ' BIRMINGHAM 18 
TEL. : NORTHERN 6221 














(q GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 






















“4 , . ’ 3 
é 3 a 
- ¢ me 
* = 
Ap > We also manufacture Rotary Cam and 


Profile Milling Machines, Short Thread 






Milling Machines, Multiple Drilling 
E N G | % F E R | N G CO LTD Heads and Machines, Tapping Machines, 
¢ , End Facing and Centring Machines, 
Special Machine Tools for High 
MU EAM Production. 








NRP19S9 
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Metal Cleaning for 
Mass Production... 


...with Dawson Plant 


For all metal cleaning and degreasing, from small and simple things 
like nuts and bolts to large and intricate subjects like diesel cylinder 
blocks, there is a Dawson machine to do the job. And do it 
thoroughly at a speed to suit the production line, and at a cost to 
make every shareholder clasp his hands with contentment. 


Whether your factory covers half an acre or 100 acres there is a 
Dawson machine to suit your needs. Comprehensive catalogue will 
be sent on request. 





Sole Distributors 


DEGREASING AND DRUMMOND=ASQUITH LTD 
CLEANING PLANT MeLturesce milton, ome lauren 


Tel, Midland 343 





Manufacturers : 


Dawson Bros. Ltd., Gomersal, Near Leeds. Tel. Cleckheaton 3422 (5 lines) 
London Works, 406 Roding Lane South, Woodford Green, Essex. Tel: Wanstead 7777 (4 lines) 
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Manufactured by a lg FB, 
B. PRIEST & SONS LID. otp nitt - stars - ENG. 


Telephones: CRADLEY HEATH 66501/4 Telegrams: “BOLTS OLD HILL, CRADLEY HEATH"’ 


UTR! jet Maximum 


% 2 vuction 








Our range includes Capstan and 
Turret Lathes with capacities up to 35 in. swing 
over bed and 8} in. dia. hole through spindle. Many types of standard 
tools and toolholders are available from stock or for early delivery. 


Please write for particulars. 


H.W.WARD & CO. LTD 


SELLY OAK. BIRMINGHAM 29  sevty oak 1/3: 


W.633 
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Hate Ui 


is TSO es 


When one stops to think about it there are not many forms of transport 
that do not include Hardy Spicer Propeller Shafts and Universal Joints. 
In fact they tend to be taken very much for granted when people get 
round to talking about dependability, design, and performance. Take a 
look at the range of commercial vehicles depending on Hardy Spicer 
Propeller Shafts and Universal Joints and you will see what we mean. 


HARDY SPICER 


PROPELLER SHAFTS 


HARDY SPICER LIMITED 


product ofthe 


a * ERDINGTON IRMINGHAM 4: ROINGT 191 (1 1 
CHESTER ROAD GTO B GHA 2 ERO GTON 2191 (18 LINES) Birticia 


Automotive Division of BIRFIELD INDUSTRIES LIMITED, Stratford House, w.i Group 
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Is poor tool life 
affecting your production ? 


Time-out for regrinds plays havoc with production schedules and 
makes the cost of machining unnecessarily high. Yet this is a problem 
which, in many cases, has the simple answer — change to FLETCHER 
MILLER cutting fluids. The FLETCHER MILLER range embraces 
all types of cutting fluids — cutting fluids that have proved themselves 
in service in the machine shops of the world and have repeatedly shown 
substantial extensions to the life of cutting tools and important increases 
in rates of feed. Our Publication SP.173 “‘ Cutting Fluids ” describes the 
whole range. Write for your copy today. 





IRONEDGE 


Machining cast iron creates special tooling 
problems. IRONEDGE is a soluble oil 
capable of dealing with all types of iron 
and of maintaining complete stability in 
service. It is particularly useful when 
cutting high duty irons. 











FLETCHER MILLER LTD.,ALMA MILLS, HYDE, CHESHIRE. 
Telephone: HYDE 3471 (5 LINES) Telegrams : EMULSION, HYDE 


Also at LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW AND BELFAST | 


CF120 

















INFRA-RED 
PAINT REPAIR 
UNIT 


| For further information 
' write for publication P.H.3199 


Se THE GENERAL ELECTRIC CO. LTD. 
MAGNET HOUSE, KINGSWAY, LONDON W.C.2 
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No. 760. 3 doz. As- 
sorted Light Com- 
pression Springs. 1” 
to 4” long, 22 to 18 
3.0.6. *” w? 
diam. 6/6 each. 


“If only | had an 18G 7 
expansion spring!" 


No. 98A. 3 doz. As- 
sorted 1” to 4” long, 
4” to }?” diam., 19G 
to 15G. 5/6 each. 





No. 757. Extra Light 
Compression, | gross 
Assorted, 4” to &” 
diam., 4” to 24” long, 
27 to 19 S.W.G. 

15/- each. 


No. 388. } gross As- 
sorted Small Expan- 
sion Springs. }” to 
14”, 18G to 21G. 

9 6 each. 





No. 758. Fine Expan- 
sion Springs. 1 gross 
Assorted 4° to i” 
diam., 4” to 2” long, 
27 to 20 S.W.G. 

15/- each. 





No. 466. 4 gross As- 
sorted Small Expan- 
sion Springs }” to 14” 
long, 3/32” to 3/16” 
diam., 21G to 24G. 

6 6 each, 











No. 1024. 20 Compression Springs 
12” long. 4” to 4” diam., 24G to 18G, 
suitable for cutting into shorter lengths; 
and 30 Expansion 1}” to 12” long, 
5/32” to §” diam., 22G to 16G. 

24/- each. 





There he is—stuck for a vital spring, the job 
hung up, all because he can’t put his hand 
on the very thing needed to finish it. 
Don’t be caught out like this—make 
practical use of TERRY’S BOXES OF 
ASSORTED SPRINGS where you'll find 
the exact spring you need for a thousand 
and one propositions. These handy boxes 
hold a wonderful variety of springs of every 
kind—compression, expansion, heavy, 
light, long, short, in the gauge you want 
just when you want it. 
Why not let us send you our fully illustrated 
list of BOXES post free? 


HERBERT TERRY & SONS LTD 


Redditch, Worcs. 


(Makers of Quality Springs, Wireforms and Presswork 
for over 100 years) 


Presswork 


Have you a 
problem? If so let us have it 
and we'll help to solve it 
for you. 


Cut production costs with Terry Wire 
CIRCLIPS (Square Section) 


We can supply from stock in sizes from }” to ". 
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THE MOST RELIABLE... 
YET SIMPLE 


@ Dzus can easily be fitted in solid or laminated 
materials, regardless of thickness. Dzus have tremen- 
dous holding power. Quick in action! Vibration proof! 
They are indispensable for hinged or removable parts 
which need frequent inspection, cleaning or adjust- 
ment. THE FASTEST FASTENER with the 101 uses 
for Inspection Hatches and Panels, Engine Covers, 
Machinery Guards, Fascia Panels, Radiator Grilles 
and with a variety of uses in the Electronic, Motor 
Vehicle and Shipbuilding Industries. 








instantly unlocked by 

















The locked position. 
The Dzus Fastener is 


@ quarter turn 





anti-clockwise. 







io operation ensures 
smooth easy working 


yet unbreakable grip; 
fastener supplied to suit 
any thickness. 


Stee! spring mounting 
lends great strength and guards 
against loosening, however 
intense the vibration. 








Write for full details of application to your 
particular industry tc 


DZUS FASTENER EUROPE LIMITED 


Farnham Factory Estate. Guildford Rd., Farnham, Surrey 
Sales Agents in U.K. Thomas P. Headland Ltd. 
Melon Road, Peckham, London 8.E.15 








P. M. HELDT s..2. 


explains 
principles and 
practice 

in the American 
automobile 


industry 





The Automotive Chassis 


Without Power Plant. 3rd Edition. 
An authoritative exposition of Ameri- 
can automobile practice. This valuable 
book deals comprehensively with all 
aspects of frames, springs, axles, 
wheels, tyres, drives, steering gear, 
brakes, universal joints and differential 
gears. 84” <5”. 616 pp. 400 illustra- 
tions. 80s. net. By post 81s. 9d. 


Torque Converters or 
Transmissions 


5th Edition. 


Describes the principles and operation 
of all modern American types of auto- 
mobile clutches and gearboxes. Fric- 
tion, automatic, hydraulic and electric 
clutches are dealt with, and the chap- 
ters on power transmissions include 
electric, hydrostatic, hydro - kinetic, 
automatic and pneumatic systems. 
84”x5”. 476 pp. 285 illustrations. 
70s. net. By post 71s. 9d. 


High-Speed Combustion 
Engines 

16th Edition. 

First published in 1912, this well-known 
standard textbook covers American 
practice in the most comprehensive 
manner. All aspects of the subject 
are covered in great detail, including 
the design, production and testing of 
all types of petrol engines. Profusely 
illustrated, this book is a complete 
treatise on current American practice. 
84” 5". 776 pp. 521 illustrations 
105s. net. By post 106s. 9d. 


High-Speed Diesel Engines 

7th Edition. 

For Automotive, Marine, Railroad and 
Industrial Use. A guide to American 
practice in diesel engines of the auto- 
motive type. Design, fuels and fuel 
injection equipment, supercharging, 
lubrication, operation and maintenance 
are among the subjects dealt with, and 
there is also a chapter on gas turbines. 
84” x5”. 472 pp. 288 illustrations 
65s. net. By post 66s. 9d. 


From leading booksellers. Published by : 
ILIFFE AND SONS LIMITED - 





DORSET HOUSE - 


STAMFORD ST., LONDON, S.E.! 
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High Quality 
DROP FORGINGS 


Differential gear assembly in Heavy Duty Driving Axle Photogragh by permission of Scammell Lorries Limited 


for the automobile 
and transport industries 


” FIRTH - DERTHON 


SHEFFIELD & DARLEY DALE 


A 16mm. Colour Film with sound 





commentary, entitled ‘Drop Forgings 





in Alloy Steels,”’ is available on request 





THE FIRTH-DERIHON STAMPINGS LIMITED, SHEFFIELD. 
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the same time reduce complexity and cut 

costs. That way you'll get cheaper, more 
sound castings of unequalled quality 

and accuracy. This technical teamwork 

can tackle all] your casting problems 

—and solve them. 










CASTINGS FROM A FEW 
OUNCES TO 10 TONS 
in phosphor-bronze, gun-metal, aluminium- 
bronze, manganese-bronze, and light alloys. 
Precision machined bushes and bearings. 
Specialists in high-tensile aluminium- 
bronze castings, centrifugal-cast wheel 
blanks, shell moulded castings and chill-cast 
rods and tubes. Continuous cast phosphor- 
bronze bars up to 12 feet lengths. 


NON-FERROUS CASTINGS - HIGH-DUTY IRON CASTINGS 
PRECISION MACHINED BUSHES AND BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 





HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 
Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5/6/7. LONGPORT, Phone: Newcastle, Staffs, 51433/4 











FORGINGS 


FOR ALL ENGINEERING 
AND ALLIED TRADES 


OUR KEYNOTE 


(ual by 


,) paste If the press operator looks on his 
C (4 ] guard with frustration, he is exposing 


Limself to danger, you to damages. 
BRITISH INDUSTRIAL TOOL SUPPLIES LTD. 


DUDLEY ROAD - LYE - NR. STOURBRIDGE. TEL: LYE 242! 






Better ask Udal about ‘Fastrip’ 


synchronised guards designed for 





maximum safety without impeding 





production. 


J. P. UDAL LIMITED, 
Interlock Works, Court Rd., Birmingham 12. Tel: Calthorpe 3141 
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PERFECTION 
in action 













































































































































































































































































































































































































































































































































































































































































Singleness of purpose and 
years of experience lie behind 
any apparently effortless 
performance. 

And so it is with springs. 

It's taken for granted that Salter 
Springs will keep on and on, 
doing their job with smooth 
precision — indefinitely. 

But it has taken nearly two 
centuries of skill and devotion 
to achieve so greata reputation 
for reliability that —ironically 
enough—the greatest compli- 
ment paid to Salter Springs is 
that you can forget them! 








































































































































































































































































































































































































FOR TOP PERFORMANCE — SPECIFY 


SALTER 


THE ALL=ACTION SPRINGS 























































































































GEO. SALTER & CO. LTD. WEST BROMWICH, ENGLAND 
Estabiished 1760 
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‘CORRUB 


CORK RUBBER 


A New Resilient sate Material 
for Exacting Applications 


Coopers Corrub is a high-grade Cork and Synthetic 
Rubber composition. It is dimensionally stable and has a 
good solvent resistance. 


Corrub combines the compressibility of Cork and the 
recovery properties of Rubber, without the ‘‘side-flow’’ of 
Plain Rubber. It has excellent resistance to fatigue and is 
therefore ideal for applications subject to frequent opening 
and resealing. 


Corrub is available in various grades and thicknesses to 
SPEC. DTD762. 


COOPERS MECHANICAL JOINTS LIMI 


LIVERPOOL ROAD, SLOUGH, BUCKS. Telephone 24511/5 


COOPERS TECHNICAL ENGINEERS ARE AVAILABLE FOR CONSULTATION AT ALL 
581 














The Manager, a ilabili ) Rien For hot pressings and stampings—accurate 
oe b> of well-finished and of consistently high 





Designer, and 


: quality—come to Sutcliffe Speakman. We 
Buyer all agree undertake machining where necessary and 
can work to limits down to 0005”. No quantity 





is too large, no job too 
complicated, no standard 
too exacting. 


BUT WE SPECIFY 


iO B R ve D In non-ferrous alloys 


TINNED & LEADCOATED STEEL SH EETS including aluminium, brass, 


STOCKED BY LEADING MERCHANTS chromium-copper, cadmium-copper 
manganese bronze and nickel silver SUTCLIFFE 


by | MM Wir LL Be Q Oo [TD Also castings in gun-metal, SPEAKMAN 
BH * ee phosphor bronze and heat-resisting 
Manufacturers since 1875 nickel chrome alloys. 


WELLINGTON ROAD - LEYTON - LONDON, €E.10 


Telephone: LEYtonstone 2281/3 SUTCLIFFE, SPEAK MAN &CO. LTD: LEIGH’ LANCS.: Tel: Leigh 94 


London Office : 2 CAXTON STREET, WESTMINSTER, S.W.1. TEL: ABBEY 3085 
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Industry’s new motorways 
speed heavy loads OVERHEAD 


Loads up to ten tons can be transferred smoothly across the factory with 
Underslung Bridge cranes specially developed by British MonoRail. With spans 
up to 200 feet they will straddle wide bays. The underslung principle permits 
interlocking between parallel cranes, and the transfer of loads from one bridge to 
another. When the cranes are installed as part of a complete MonoRail system, 
the load can be transferred beyond the crane area to any part of the factory. 


More advantages of MonoRail Underslung Cranes. Economical in headroom. 
Low in deadweight. All materials specially rolled, forged or cast for the job. Rubber- 
tyred crane drive eliminates track wear. Track of standard flange width and specifically 
designed for this purpose. Local, remote or automatic control optional, 


A complete Overhead System. Underslung cranes are just part of the MonoRail 
handling and transfer system. It is an individually tailored system, covering every type 
After a survey of your plant, we produce a of installation from the smallest gravity drive to the most complex automated systems. 


tailor-made plan. This and the estimate are free. 


IF YOU WANT TO GET A MOVE ON 


Send for the man with the MONORAIL plan 
WAKEFIELD ROAD’ BRIGHOUSE’ YORKS* TELEPHONE: BRIGHO’’SE 2244 
A Member of the Herbert Morris Group of Companies TGA ems 
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We have supplied high quality 
castings to clients of national 
repute for over 20 years. 


“ee his 
«gE R 14 Es ERAT A PNA ES kd St UARH PERU LES SEU GEET 
} eaditile Mi a ce AUIS. RE RR a RMN ee ee RRR 


RA WLINGS manufacturing company limited 


706@+108 BEODOFOR DB Htitlt, BALHAM, LONDON, $-W.12 





A.C. DIRECT-ON-LINE 
i CONTACTOR STARTER 


Type DOC7I for three-phase or 
single-phase non-reversing squirrel- 
cage Induction motors. 

This starter is sturdy in con- 


struction, elegant in appearance 
and dependable in operation. It 
is available for motors up to 5 
horsepower, and complies with 
BS. 587.1957 for “Frequent 
Duty”, i.e. forty starts per hour. 


The starter, comprising a triple- 
pole contactor with normally- 
open auxiliary switch and triple- 
pole hand-reset thermal overload 
relay, is enclosed in a distinctive 
die-cast aluminium case with 
integral START-STOP push 
buttons. 


COLLIER & COLLIER LTD. WORM DRIVE 


NORTH MORETON, DIDCOT, HOS: CLIP 


BRITISH THOMSON-HOUSTON BERKS. - - ENGLAND Phone: DiDcot 2046. 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED - AUGBY + ENGLAND 


er Ak! Company 
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For a wondertully 
smooth drive...Holroyd Worm Gears 


Did you know that all Holroyd worm gears are 
made in such a manner as to give some allowance 
for the inevitable deflection of bearings and gear 
housing? This results in an improvement in per- 
formance because the gears are then working 
correctly in the loaded position. We are able to 
do this by a technique of manufacture which gives 
precise control over the tooth marking. 


In certain cases we go further than this and make 
the gears so that they have some latitude in 
assembly without impairing the efficiency. This is 





particularly valuable where the gears are difficult 
of access for adjustment during assembly. 


Another point—Holroyd worm gears are made, if 
required, right down to 1/1 ratio as an everyday 
product—we have a special plant for such gears. 


And don’t forget that Holroyd worm gears around 
1/1 or 2/1 ratio will carry several times the load 
which can be put through a pair of straight faced 
spiral gears of the same dimensions, and will 
work with an efficiency of the order of 97 per cent. 


Have a word with Holroyd 


John Holroyd & Co. Ltd., Milnrow, Lancashire 


Automobile Engineer, Fuly 1959 


90 YEARS OF GEARS 





OF THE 
TRIPLE X 
FOUNDRIES 
GROUP 


SOLE MANUFACTURERS OF 


( CROMLEX ) 


ALLOY IRONS 








We make CASTINGS 
in Both Large & Small 


quantities for 
ALL TRADES 


TRIPLEX FOUNDRY LIMITED 


UPPER CHURCH LANE 


TIPTON ~- STAFFS. 
Phone: TIPTON 1293 





SAFE? 


THE ORIGINAL 
SYNCHRONIZING 

DUAL CONTROL (~~) 
VALVE FOR = 
VACUUM 

TRAILER BRAKES 


As used with the 
SAFETY BREAKAWAY SYSTEM 
(S.B.S.) 


(Approved by Continental Governments) 


FEENY & JOHNSON LTD 


134-136 EALING ROAD, WEMBLEY 
MIDDLESEX 
Telephone: WEMBLEY 4801 & 4802 











DHB/2245E 


104 





Cross -examine 


this 
British 
thread 


insert 


Closely inspect the CROSS wire thread 
insert and satisfy yourself that it is a 
precision job. Made in high carbon 
steel, hardened and tempered, these 
inserts are simple, accurate, and effective. 
For ferrous applications they are available 
in stainless steel (not recommended for 
use with light metals), and in bronze 
for non-magnetic service. Send for full 
particulars. 


8.S.F., metric, B.S.P., B.A., Whitworth, Unified etc., ete. 


ICROSS J MANUFACTURING CO. (1938) LTD. 


BATH - SOMERSET. 
Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 
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What exactly do you mean by QD ? excessive you can fit Duaflex Rings to 

It’s a piston for re-vitalising tired engines. existing pistons to compensate for cylinder 
Tired ? wear, restore power, cut oil consumption, and 
After twenty or thirty thousand miles, give thousands more miles of lively 
especially on heavy duty work, most engines tire performance. All for about a sixth of the 

a little. Tiring is expensive. Your accounts are cost of a replacement engine. 

showing that several of your vehicles are And if the pistons are badly worn ? 
heavy on oil. Your drivers are complaining of Then new QD pistons are the 

low power and are taking longer over their answer, complete with Duafiex and 
journeys. Fundamentally, that’s largely due Quickseat Top Rings. Your service 

to cylinder wear. engineer can determine the best 

In other words, you think ! need new pistons ? course after measuring the bores and 
Probably. It depends upon the amount of pistons. You can rely on these 

wear involved. It is possible that the trouble products curing the trouble. 

can be cured with Duaflex alone. Wellworthy have been specialising in 
Duafiex ? this field almost since motoring 

The D part of QD. When piston wear is not first began. Q.E.D. 


If you have got vehicles in your fleet running up your lube oil bills, heavy on fuel 
and doing far too much low gear work, fit OD. Write now for literature and 
address of nearest Stockist to Dept. A7. 


WELLWORTHY LTD LYMINGTON HANTS 


OF THE EXPERT 


\WELLWoRTHY 
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A few words on ‘Doc’ility 


Docility, according to our dictionary, means 
‘teachableness’—being able to be told ! 
Now, nobody resents being told, so long as the 
teller is sufficiently well-informed and, if 
you don’t mind our mentioning it, ‘Doc’ (our 
scientific and technical paragon) is remarkably 
well-informed in matters concerning rubber. 
‘Doc’ ility, may we suggest, is a virtue which it 
would pay you to acquire: it means putting 
your problems to ‘Doc’ and letting him tell 
you the answers. 
Saves you a lot of time. 


JOHN, BULL 


ubber Knows Au 


Solves your problems 





THE ANSWERS 


JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER ¢« TELEPHONE 36531 





AMAL LTD 


ROBUST & 
RELIABLE 





HOLDFORD ROAD 


BIRMINGHAM 6 





A useful Book for Garage 
Proprietors and Managers 


AUTOMOBILE 
EFFICIENCY 


By E. T. Lawson Helme, A.M.A.E.T., A.M.1.M.1. 


Obtainable at all booksellers. Published by : 
TRADER PUBLISHING CO., | 








106 


A.206 


The author of this book claims that a possible 
outlet for new business lies in developing an 
organised service of engine tuning and 
testing. This service may comprise a 
reception department, a self-contained 
engine tuning and maintenance department, 
and a test service for checking the entire 
installation of any vehicle. The book gives 
practical advice on the organisation of such 
a service and explains how to bring it 
before the public by means of publicity 
and advertising schemes. 


10s. 6d. net. By post 11s. 3d. 





DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 / 








/ 
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WOODHOUSE £ MITCHELL | 
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In their maintenance shop at London 
Airport B.O.A.C. have a number of 
WM Lathes, both Series 85 and 70 
Junior. These are engaged on high 
grade precision work, and it is due 
to the most satisfactory experience 
of these tools in production that 
B.O.A.C. have periodically added to 
their complement of WM Machines. 


WAKEFIELD ROAD 
BRIGHOUSE YORKS 


PHONE :— BRIGHOUSE 627 (3 LINES) 


GRAMS: — ‘WOODHOUSE BRIGHOUSE’ 


wmM29 
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THE 
THERMOFLOW 


PISTON 
REGISTERED TRADE MARK No. 736689 
FOUR REASONS WHY THERMOFLOW PISTONS 
ARE ESSENTIAL FOR HIGH-SPEED HIGHLY 
RATED TURBO/JSUPERCHARGED DIESEL 
ENGINES 


1. The crown, ring belt and upper skirt sections are proportioned 
to the known or estimated temperature gradient of a piston to 
obtain the maximum heat flow from the crown. 


2. No abrupt changes are present on the internal form which act 
either as a heat barrier or a stress concentration/deflection point 
where mechanical failure is likely to commence. 














3. The arch supporting the crown is the strongest type of construction 
known for high mechanical loading and is similar to the principle em- 
ployed by engineers for bridge and viaduct construction. 


4. The solid piers integral with the gudgeon pin housings take the load 
direct from the crown to the pin, thus eliminating ring beft deformation 
which is often responsible for ring sticking problems. Note the plot 
showing compressive stresses in the pier under operating conditions, 
which are uniformly distributed and of one order. 





Telephone : Leeds 31471/7 


SPECSCIALLOID LTD., BLACK BULL STREET, LEEDS, 10 Telegrams : Specialoid, Telex, Leeds. Telex No: 55 108 








-1F YOU MUST HAVE 


he's got his 
head screwed on 
the right way ! 


When it’s a question of bolts and nuts, 
the wise man will always choose Richards. 
In every capacity they have proved their 
indefatigable tenacity. Richards bolts and 
nuts, available as both black and bright, 
will stand up to any normal stress; 

where stresses are excessive, use the 
famous “Hi-Strain” brand for the 
absolute maximum of safety. 


for any nutty problem call in Vintst” 
backhéo¢ MALLEABLE 
RICHARDS CASTINGS 


manufacturers of nuts, bolts and 


fastenings for industry. SEND FOR DETAILS OF OUR FILM ‘* MODERN MALLEABLE”’ 


**MODERN MALLEABLE”’ (2nd Edition) If you have not had a copy, 
kindly send us a P.C. We shall be pleased to forward one, post free. 

















CHARLES RICHARDS & SONS LTD. 
P.O. BOX No. 23 


8) 4 4 4 
a immnieabesk HALE. HALE tmiteo ountey poar s+. 


Wires: ‘Richards’ rlaston. 


ee 
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For the new Triumph car, as for most new vehicles, 
pilot runs of several different large pressings for pre- 
production prototypes were urgently needed before 
the production line was fully established. 

Western were called in to produce pre-production 
batches of certain body panel pressings. Standard 
were delighted with the results. 

The Western soft tool method of producing pressings 
is especially suited to the manufacture of panels and 
body pressings where the quantity involved does not 
justify the high cost of producing steel tools; or alter- 
natively where vehicle manufacturers speedily require 


pre-production runs of pressings in advance of com- 
pleting tools for main production. 

Pressings can be produced by the Western method 
at a fraction of the time and cost of normal steel tool 
pressings. 

Western have the Heavy Press capacity and the know- 
how for this type of work; they also have extensive 
facilities for small stampings and rubber bolster 
presswork for producing instrument fascia panels, 
radiator grilles and suchlike. 

Manufacturers requiring pressings for body panels or 
sheet metal presswork of any description should contact:— 


WESTERN 


WESTERN MANUFACTURING (READING) LIMITED, THE AERODROME, READING, BERKSHIRE 
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Classified Advertisements 


RATE 4d. PER WORD : MINIMUM 4/]- 
Each paragraph charged separately. Box number 5 words plus 1/- 


SITUATIONS VACANT 
GENIOR Truck Designers. 


THE Ring SZ Gov a Applica r er 
ssis designers plicants s 
be qualified to H.N.C. standard and pe nen | 
in modern commercial vehicle design and pro- 
methods. 


duction Excellent working conditions 
with Pension Scheme. Apply in strict confidence 
with fullest — details to the Secretarial 

Department, r Cars Ltd., Luton, Beds. 
[5695 

PATENTS 

ATENTS No. 725087 for “Improvements in 
Flashing- Se ing Arrange- 
ments for Vehi and ©. 742132 for 


“Improvements in “Direction. Signalling Electric 
Fla Lights Controlled by rmal Inter- 
rupters.”” Owners desire to meet all demands for 
the utilisation of these Patents and invite 
enquiries from manufacturers and others in 
Great Britain prepared to assist in their com- 
mercial exploitation. Address Pollak, Mercer & 
Tench, Audrey House, Ely Place, London, 
E.C.1, [5696 


HE tors of British Patent No. 706933 
T fon Machine Tools for Machining Brake 
pA and the Like,”’ desire to enter into 
negotiations with a firm or firms for the sale of 
the patent or for the grant of licences thereunder. 
Further particulars may be obtained from Marks 
& $s. 57 & 58, Lincoln’s Inn Fields, London, 

(5698 


(No responsibility accepted for errors) 


PATENTS 


ATENT No. 706147— “Improvements in 
Steering Wheels.’ 
HE Proprietors of Patent No. 706147 desire to 
enter into arrangements by way of licence or 
otherwise on reasonable terms to ensure its full 
development and commercial working in this 


country. 
DDRESS enquiries to: W. P. Thompson & 
Co., Chartered Patent & Trade Mark 
Agents, 12, Church Street, Liverpool 1. [5699 











British Belting & Asbestos Ltd. 
Manufacturers of 


MINTEX 
Brake & Clutch Linings 
require a 


SALES ENGINEER 


The work involves technical appreciation of 
friction material a oy throughout 
industry, but especially the motor trade. 
Sophos icants Fe ood be Corporate Members of 
—_ Engineering Institution or The 

exceptional ground experience. 
— also have a sound analytical approach 

© engineering problems. Experience in the 
mene trade would be an advantage. 
The position is one of importance and the 
Prospects and ry are good. Final choice 

will be made at director level. 
Applications giving full details of age, ex- 
perience and qualifications should be made 
to:— 

Personne! Manager, 
British Beiting & Asbestos Limited, 
Cleckheaton, Yorkshire. 

















@ = For automatic and 
capstan precision parts—in any metal—to 
your own specifications consult the 
specialist machinists. 

LF.V., DAL, D.LArm., A.R.B. Fully 
Approved 


“REPETITION 
PARTS from the 
yey Ree 


Telephone: 
Broadwell 
1115 
(Alines) 
and 1757 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 








PATENTS 


YATENT No. 706276—‘Improvements in or 
relating to Stecring Wheel Switches for 
Motor Vehicles.” 
‘THE Proprietors of Patent No. 706276 desire 
to enter into arrangements by way of licence 
or otherwise on reasonable terms to ensure its 
full development and commercial working in this 
country 
‘ADDRESS enquiries to: W. P. Thompson & 
.. Chartered Patent & Trade Mark 
pt 12, Church Street, Liverpool, 1 [S700 


‘REE Transfer of Patent Rights. The Pro- 
prictor of British Patent No. 631692 
entitled “Improvements in or relating to the 
Exhaust Systems of Two-Stroke Internal Com- 
bustion Engines,’ is willing to assign his rights 
in the above patent gratuitously to any firm 
willing to undertake a trial or experiment with 
the invention. Enquiries to be addressed ?, D. 

Young & Co., 9, Staple Inn, London, W.C 
(3697 


TUITION 


.M.LM.L, City & Guilds, A.M.1.Mech.E., 

etc., on “No Pass-No Fee” terms. Over 95% 
successes. For details of Exams and Courses in 
all branches of Auto, Diesel, Aero, Mechanical 
Eng., etc., write for 148-page Handbook—Free. 
B.I.E.T. (Dept. 643), 29 Wright’s Lane, London, 
W.8. [S672 





For all 

types of \ 
BOLTS, NUTS. 
SCREWS & 
STUDS... 


CONTACT 








Mbisden s sore 


Samuel f ST, MANCHESTER I. 





W. Kelway-Bamber & Co. Ltd., 
—p a 7, 70, Victoria Street, London, $.W.1. 
Tel: Abbey 6860. AST Fasteners itd., 
2, Hall Street, Barnar stle, Co. Durham. 
Tel: Barnard Castle 3172. 





dm SM 46 











COTTON BAGS 


FOR SPARE PARTS, Etc. 


Walter H. Feltham & Son Ltd 


imperial Works, Tower Bridge Road 


Telephone: HOP 1784 LONDON, S.E.1 





MEKELITE 
> = Re = some 





INDUSTRIAL 
LIGHTING 
UNITS 


For wail, bench or machine mounting 


17 Western Road 
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Catalogue sent free on request. 


MEK-ELEK Engineering Ltd. aj:.:.. 
3072 


MITCHAM Surrey 








Cost Accounting 
and the Engineer 


By KENNETH B. MITCHELL, A.c.wW.A., AFF.I.w.M. 


This book sets out to explain cost accounting and how it operates 
to the engineer - the shop floor. The approach is simple 
and direct, the reader being shown in a practical manner how 
modern cost accounting influences every department. Special 
attention is given to problems of budgeting and budgetary control. 


83x54”. 126 pp. Illustrated. 10s. 6d. net. By post 11s. 4d. 
Obtainable from leading booksellers or direct from :— 
Iliffe & Sons Ltd., Dorset House, Stamford St., London S.E.1 
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Vehicle equipment will be as important to the success of modern 
motoring as the new motorways themselves. Take dampers, for 
instance. The higher average speeds attainable will call for 
greater stability, not only for comfort, but more significantly, 
for safety. That is where the new Girling C.S.V. Damper fits 
in to this pattern of road development, for it gives a remarkable 
level of consistent efficiency throughout its long life on road 
surfaces of every kind. 


Conversion sets can be fitted to a number of models—please 
write to us for further information. 


IRLING 


DAMPERS 


SET A NEW STANDARD OF CONSISTENT EFFICIENCY 


GIRLING LIMITED - KINGS ROAD « TYSELEY «© BIRMINGHAM 
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OPPERMAN* GEARS are precision tested 


- —~ 


ON gt > 


with Goulder equipment 


For careful and exact checks of precision in gear 
manufacture, OPPERMAN GEARS LTD. OF NEWBURY * 
depend on Goulder measuring equipment. 


Designed with the greatest attention to detail and made 

from specially selected materials, Goulder equipment embodies 
the highest standards of accuracy and craftsmanship. 

The comprehensive range of Goulder gear measuring instruments 
includes five types of rolling gear testers, as well as involute 

and lead measuring machines. Special machines can also be 

made for particular requirements. 


Goulders also make 
Worm and wheel testers - Hob tester 
Pitch testers - Sine tables 
Universal beam calipers - Jigs, fixtures 
Tools and gauges - Aircraft components 


We shall be pleased to advise on the best method of gear 
measurement for your needs—just telephone or write to: 


J. Goulder & Sons Ltd. 


Kirkheaton, Huddersfield. 
Huddersfield 5252-3 


Measuring the lead of a right handed single 
helical lay shaft gear which has been straight shaved, 
at Opperman Gears Lid., Newbury, Berks. 

* 
4 Telephone: 


3 
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SEEGER CIRCLIPS are 360° safe 








Automotive Engineering Limited 


One of the Sheepbridge Engineering Group 
The Green, Twickenham, Middlesex. 
Telephone: Popesgrove 2206/9 


Telegrams: Motif, Twickenham 
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AUTOMOBILE 
ENGINEER 


BIRMAL 


make 


magnesium castings 
of all kinds 
by all 
processes 


‘From a pin to a steam roller’ — BIRMAL have 


of all types by the sand, gravity and pressure die processes. 


Our staff of qualified technicians is always available 
to discuss your metallurgical and design problems, 


’ 
a long experience of producing magnesium castings 
; 
j 
' 
! 
| 
i 


and to recommend the process for most economic production. 


Birmid Works Smethwick 40 Staffs 





